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WORKS: Quotations and Analysis on appli- 
SOUTH STOCKTON-on-TEES. |ORMSIDE STREET, OLD KENT ROAD, cation to 
LONDON. 
Atso MANUFACTURERS OF A MARK ( 
SANITARY & RAIN-WATER PIPES, HOT WATER WOLSTON’S L NE OLLIERY, 
PIPES, STABLE FITTINGS, RANGES, STOVES, NEW CUMNOCK. N.B. 
And GENERAL CASTINGS. TORB AY Pp AINTS 9 
pone piggy ch gage Special Quotations to Gas Companies, |\Shipping Ports: All the principal 
. aetates bakemee DARTMOUTH, DEVON. Scotch Ports. 











TEE “Cc” BURNER. 


NEW HIGH-POWER GAS-LIGHT. 


INCANDESCENT GAS-LIGHT SYSTEM. 
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Consumes 
32 cubic feet per hour. 


The Ordinary Burner, with 





Special Globes, is suitable for 











Gives a light of Lighting Private Houses, Public 


70 to 80 candle power. 





Houses, Restaurants, Shops, &c. 








Brilliant Light. 


Special Lamps constructed 








Perfe ctly Stea dy and for Outside Lighting and Street 








Lighting; and Large Clusters 





Noiseless. 
i a Se asco of Lights made for Lighting 





Smokel 
688, Halls and large Areas from 








Reduced Heat. 


one centre. 











THE TRIUMPH OF GAS OVER ELECTRIC LIGHT. 


Taking Gas at 8s. per 1000 cubic feet and Electric Light at 8d. per Board of Trade unit, the “‘C” Burner will 
Produce an- equal amount of light at One-eighth the cost of Electric Light. This cannot be disproved. 


Substantial and Pushing Sole Agents wanted in each Town using Gas. 
For Terms and Particulars, apply to the Manager of 


THE INCANDESCENT GAS-LIGHT COMPANY, Ltd., 


14, PALMER STREET, WESTMINSTER, LONDON, 


Near St. James’s Park Station. 
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SAWER & PURVES, Garratt St. Works, Mancuestar, 


sous Ahi a= OF 


IMPROVED WET GAS-METERS IN GAST-IRON GASES, 


THE UNVARYING WATER-LINE GAS-METER, 
IMPROVED DRY GAS-METERS. 


Speciality: PATENT CASH PREPAYMENT METERS. 


CATALOGUE SENT ON APPLICATION. 


THE WIGAN COAL & IRON CO. LIM" 


Are exclusive Owners of the well-known HAIGH HALL & KIRKLESS HALL GAS COAL COLLIERIES, 
and supply the Best Wigan Arley Mine Gas Coal, Gas Nuts, Gas Cannel, Cannel Nuts, &c. 


Miptanp District Orrice: 22, TEMPLE ST., BIRMINGHAM—Sote Acent: A. C. SCRIVENER. 


TevcecraPuic Appress: “WIGAN BIRMINGHAM.’ TELEPHONE No. 200. 


Lonpon District Orrice: 6, STRAND, LONDON—C. PARKER & SON, Soxe AcEnts. 


TELEGRAPHIC ADDRESS; ““ PARKER LONDON.” 


INCLINED RETORTS, <a, svat 'teootin 
comes, see, aerOr nee 
srocns, &- GAS MOBBERLEY & PERRY, 


a Fire-Brick Works, STOURBRIDGE. 


@F Retort Setters sent to any part of the Kingdom. 




















SAML, GUTLER & SONS, Miwa, Lonoon, 





NEARLY 


8 MILLION 


CUBIC FEET 








CAPACITY. 
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THE BARROWFIELD IRON-WORKS, LIMITED, 


Late LAIDLAW, SONS, & CAINE, Limited, 
GAS BNGINEERS AND CONTRACTORS, 


Telegrams: “ GASOMETER GLASGOW.” G L_ A S G O W f 














GAS APPARATUS 
OF EVERY OL PLANT 
DESCRIPTION. AND CHEMICAL 
— APPARATUS. 
RETORTS, pees 
CONDENSERS, BRIDGES, 
SCRUBBERS, GIRDERS, 
PURIFIERS. WHARVES, 
GASHOLDERS PIERS. 
AND 
ROOFING 
K8. 
TAN . 
ENGINES, EVERY STYLE. 
EXHAUSTERS, sellin 
STEAM BOILERS PIPES, VALVES, 
AND rt 
FITTINGS. CONNECTIONS. 





London Office: 6, LITTLE BUSH LANE, CANNON STREET. 


W. H. ALLEN & CO., 
York Street Works, LAMBETH, LONDON, S.E., 


MAKERS OF THE MOST IMPROVED FORM OF 


GAS FE AHAUSTING MACHINERY. 


BEALE’S PATENT—-ALLEN’S COMBINED SYSTEM. 




















Pair of Non- Oscillating Mitisiatinies tenes 200,000 ¢ Cubic Feet of Gas per Hour. 
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THOMAS PIGGOTT & CO., Ltn., BIRMINGHAM. 
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OVER 500 GASHOLDERS "HAVE BEEN SUPPLIED AND ‘ERECTED, 


INCLUDING THOSE SUPPLIED TO THE FOLLOWING GAS COMPANIES AND CORPORATIONS : 


BATH. .. BOLTON. BRISTOL. CHELTENHAM. LEAMINGTON. PRESTON. SHEFFIELD. 
BELFAST. BOMBAY. BRISBANE. HARTLEPOOL. LIVERPOOL. READING. STOCKHOLM. 
BECKTON. BRADFORD. CARDIFF, LEEDS. NOTTINGHAM. RIO GRANDE. SYDNEY. 
BIRMINGHAM. BRIGHTON. COVENTRY. LEICESTER. OLDHAM. SOUTH METRON. VIENNA. 





Address THE STRAFFORD COLLIERIES COMPANY, 
r BARNSLEY, SOUTH YORKSHIRE. 


G AS C0 Al. wae OLD SILKSTONE GAS COAL, 





NEWTON, CHAMBERS, &- OO LS 


THORNCLIFFE IRON-WORKS, near SHEFFIELD, 


MANUFACTURERS OF 


pl Racine: pr CONDENSERS, CENTRE-VALVES 


Internal or External And Retort-House Appliances SCRUBBERS, & WASHERS, pat er ataagmaniy 


SCREWS of all sizes, etiiipieiaa, TAR AND LIQUOR PUMPS, &c. Also Bye-Pass & Stop Valves. 
GASHOLDERS, Tron Roofs, Columns, Girders, Floor Plates 


AND 
Gasholder Tanks. and Tools, &c. 












































HAND and HYDRAULIC LIFTING GEAR, CAST-IRON MAINS and SPECIALS. 
WoopD GRIDS. 
CAST AND WROUGHT IRON TANKS AND CISTERNS. 


DESIGNS, SPECIFICATIONS, AND ESTIMATES FREE. 


Pig Iron (Special Quality) for ENGINE CYLINDERS, &c. 


GAS COAL FAMOUS FOR ITS UNRIVALLED EXCELLENCE. 
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hae TELEGRAPHIC ADDRESS: : 
“ROBUSTNESS. LONDON.” L. W. LEEDS PATENT 


GAS & WATER "Mune is stoves 


WORK 


J.& H. ROBUS, 





None Genuine 


ENGINEERS & CONTRACTORS, BEWARE ns 
ess branded 
20, BUCKLERSBURY LONDON, E.C., OF 
furnish Plans, Estimates, and Specifications for “L. W. LEEDS 
SINKING BOREHOLES and WELLS; | IMITATIONS. shies 


Erecting RESERVOIRS, FILTER-BEDS, and 
GASHOLDER TANKS; and EVERY RE- 
QUISITE for GAS and WATER WORKS, 


HERSEY BROS. LTD., 


MAIN LAYING 70, BERNERS STREET, LONDON, W. 


EXCHANGE TELEPHONE 1756, (LONDON OFFICE OF L. W. LEEDS, 


wrowgntr=on LAMBERT BROS., WALSALL, 


ip ee 

f WROUGHT-IRON TUBES & FITTINGS ate GAS, WATER, & STEAM. 

BRASS GAS-FITTINGS GAS-VALVES, STEAM & WATER VALVES TCOLS, &c.. AND OF 
WARNER’S PATENT MARKET GAS STAND-PIPE, 

And Fittings senidl Accessories. LONDON: LAMBETH BRASS & IRON CO., Short Street, LAMBETH 


%. John Cowley & Son 


MANUFACTURERS OF 


SCREWING MACHINES AND GENERAL TOOLS FOR ENGINEERS AND GAS-FITTERS. 


SOLE LICENSEES AND MANUFACTURERS OF 


“TURNER’S” PATENT TAPPING APPARAT US 


FOR DRILLING AND TAPPING GAS, WATER, OR OTHER MAINS UNDER PRESSURE. 
ILLUSTRATED LIST ON APPLICATION. 
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. % Ree 





GKEGISTERLD 








CLARENDON STREET, 


HYDE » near Manchester. 


TeELearaPHic Appress: “COWLEY, HYDE.” TELEGRAPH Cope: “A BC, 4TH EbiTion.” 


PHILADELPHIA EXHIBITION, 1876. 


ALSO SILYER MEDAL, PARIS. 













Clay has been awarded to KING BROTHERS for their 
Goods made from their renowned Stourbridge Fire-Clay. 






Proprietors of 


Manufacturers of 
Fire- “Beidia. Tank Blocks, Glass-House Bricks and Pots, Gas-Retorts, Crucibles in Clay and 
Plumbago, Gas-Oven Bricks, Bricks for Regenerator Furnaces and Hot-Air Stoves. 
STOURBRIDGE, ENGLAND. 
_. CRUCIBLE MANUFACTORY, 46, PENN STREET, CURZON STREET, BIRMINGHAM. 


N.B,—Gas, Blast-Furnace, and Glass-House Bricks and Glass-House Pots always in Stock, or made on the Shortest Notice. 
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CARLESS, CAPEL & LEONARD, 


HOPE CHEMICAL WORKS, HACKNEY WICK, LONDON, N.E., 


NAPHTHA AND GASOLINE DISTILLERS AND PETROLEUM IMPORTERS, 


Specially distil Carburine Spirit, specific gravity -680, or of any other grade suitable for Enriching Gas; 
also Gas Oil best adapted for injecting into the Retorts, as in the Herring Process. 


Importers of Petroleum for Carburetting Water Gas, or for Manufacturing Oil Gas. Distillers of Petroleum 
Ether and Naphtha for clearing the pipes of Naphthalene, &c. 


Samples and Prices may be had on application. 


— HUTCHINSON BROTHERS, 


GAS ENGINEERS, €c., 


MANUFACTURERS OF IMPROVED 


WET AND DRY GAS-METERS. 


STATION-METERS. LAMP-METERS. 
TEST GASHOLDERS & GENERAL GAS APPARATUS. 


Brass MAIN & LAMP Taps. UNtons, FERRULES, 


ce 
The ‘‘ Falcon” Lamplighter’s Torch. Service Cleaners. 
SYPHON AND OTHER PUMPS. 


Wood and Wrought-Iron Purifier-Grids. Scrubber Boards. 


WET AND DRY METERS REPAIRED. 

















FALCON WORKS, BARNSLEY. 


Telegrams: ‘‘HutcHinson Bros., BARNSLEY.” 





LAMP SERYICE CLEANER. 


SERVICE CLEANER. 





R. DEMPSTER # SONS, Limited, 


ROSE MOUNT GAS ENGINEERING WORKS, 


Established i1855. | | ELLAND. 


TELEGRAMS: | a 
“DEMPSTER, ELLAND.” £ ] 
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The above saatetinn represents a Three-Lift mindeliies 200 feet mesic the Gee at hg of which are peo of Bent Steel Plates. The 
Tripods are of Steel, and braced together by substantial Wind Ties. The whole of the most improved and modern construction. 
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KIRKHAM, HULETT, & CHANDLER, Limite 


PATENT 


“STANDARD” WASHER-SCRUBBERS 


These Washer-Scrubbers have recently 


been IMPROVED by alterations having been 
made in the form of the Washing Devices, 
by means of which a great increase in the 
wetted surface is obtained, with correspond- 








ing increased efficiency of the Machines. 





OLD PATTERN MACHINES CAN BE FITTED WITH THE 


NEW PATTERN SEGMENTS AT A LOW COST. 


Estimates furnished of the cost of altering old Machines or the supply of new 


Machines with latest improvements. 


Address: 3 & 4, Palace Chambers, Bridge Street, Westminster, S.W. 














ae 









“If your theory of LIFE, 
‘SLABOUR, and CAPITAL is 
* true, all destructive handi- 
“ crafts ought to give way to 
“machinery, and will, as 
“man advances,” 








Vide Charles Reade’s Labour- 
Saving Machinery Hero, 
: Henry Little, in“ Pur Your- 
SELF IN His Puace,” which all 
Gas Engineers and Managers 
= should read. 








NEW CONVEYOR COY., LTD., 


3 & 4, LIME STREET SQUARE, 


LONDON, E£.C. 
Managing Director, Mr. GILBERT LITTLE. 


INDEX OF OUR CATALOGUE. 








PAGE PAGE 
Wendy és. .« “a Fal ew ees 4 | Enginesand Boilers ...... 56-57 
COUGARS sé 60 & <0) 6 eee 6-11 | Steel Shafting, finished . . . . . 58-59 
Sprocket Wheels . . .... . 9 | Horse-Power of Shafting ... . 59 
Horse-Power of Chain-Belts. . . . 11 | Couplings, patent compressive . . 60-61 
Steel Chain Elevators. . . . . . 12-16 | Pedestals and Hangers . .... 60-61 
Belt and Strap Elevators . . . . 17-18 | Adjustable Bearings . .... . 74-76 
Steel-Rope Conveyors. . . .. . 19-91 | Gear Wheela. . . 2. 2 oa. . 78-88 
Steel-Chain Conveyors . ... . 22-23 | Horse-Power of Wheels . . . . . 90 
Tray Conveyors. . .- +--+. - 26-27 | Haulage Pulleys for Wire Ropes. . 92 
Tray Elevators for Coke ... . 28 | Horse-Power of Belts ..... 95 
Tilting Bucket Conveyors . . . .35&38 | Cast-Iron Belt-Pulleys . ... . 94-100 
Barge Elevators . ....-.. SO RAGED Se a ee ee ee 101-104 
Ship Elevators. . ...... 37 | Automatic Retort-Houses. 
Mechanical Stokers . . . . . . 39-40 | Automatic Purifier-Houses. 
Conveyor Stoking. . .... . 41-45 | Automatic Coal Yards and Stores. 
Crushers for Coal and Cuke. . . . 46-48 | Automatic Coke Systems. 

= w= 
The most useful Catalogue ever compiled on Labour-Saving Machinery, 

—— Oe 
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AAGHIN 


For GAS AND OTHER WO RKS,. 


, JOHN WEST. MICE. HES 


DIRECTOR. 


W. C. HOLMES & CO., 


CONTRACTORS, AND 
MANUFACTURERS OF GAS AND CHEMICAL PLANT. 


HUDDERSFIELD. 
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The above represents our IMPROVED PATENT SCRUBBER-WASHER, to pass 1,000,000 Feet 


———————— 


of Gas per day. 











These Washers are guaranteed to present a larger area of Wetted Surface (size 
for size) to the action of the Gas tham those of any other Maker. 


Results unapproached by any. other system. _ References and full particulars on application. 


PATENT COMBINED EXHAUST REGULATOR AND TAR EXTRACTOR. PATENT RETORT-SETTINGS, CONDENSERS, 
SCRUBBERS, PURIFIERS, GASHOLDERS, VALVES, AND ALL FITTINGS AND REQUISITES FOR GAS-WORKS. 








. 
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TANGYES LIMITED, °ms.vors 


AND AT 


LONDON, NEWCASTLE, MANCHESTER, GLASGOW, SYDNEY, MELBOURNE, JOHANNESBURG, BILBAO, ROTTERDAM, & CALCUTTA, 





MORTON’S SELF-SEALING RETORT-LID, 


With Holman’s Anti-Friction Catch, Self-Sustaining Cross-Bar, and Improved Eccentric Bolt. 


es 






These Retort Lids and Fastenings are made in three forms, round, oval, and Q (as shown above), in each of which we have a very extensive 
variety of patterns, from which Gas Engineers contemplating the adoption of these Lids are recommended to make their selection, in order to avoid 
cost of pattern-making, delays, &c., &c. 


QUOTATIONS WILL BE GIVEN ON RECEIPT OF PARTICULARS OF REQUIREMENTS. 





Bees OF PA TT aRpNe, Oa AP rPELesa tT ton. 





Telegrams: “TANGYES, BIRMINGHAM.” No. 90 E. 


ASHMORE, BENSON, PEASE, & 0,, Limitep, 


Gas-Works Contractors, STOCKTON-ON-TEES. 
SOLE MAKERS OF GASHOLDERS ON THE 
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This Engraving is taken from a Photograph of a Holder increased in capacity from 32,000 cubic feet to 
59,000 cubic feet by the addition of a Lift. The Ropes are applied to both Lifts to supplement the Standards. 


LONDON OFFICE: 15 VICTORIA STREET, S.W. 
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[ESTABLISHED 1844.] ORIGINAL MA FE Ee SS. = (ESTABLISHED 1844.) 
PARIS, am 





ee 7 HEW YORK, 1853. PARIS, 1855. LONDON, 1862. 





THH SIX MEDALS AWARDED TO THOMAS GLOVER’S PATENT DRY GAS-METHRS; 
The latter being the Highest Award for Dry Gas-Meters at the Paris Exhibition, 2867. Since then we have not Exhibited FOR PRIZES. 





1st. —Are a remedy for all the defects of Wet Meters. 
2nd.—Are suitable for all Climates, whether hot or cold. 
8rd.—Incur no loss of Gas by Evaporation. 

4th. —Cannot become fixed by Frost, however severe. 
5th.—Are the most accurate and unvarying measurers of Gas. {Gi 
6th.—Prevent jumping or unexpected extinction of the Lights. 
7th. —-May be fixed either above or below the level of the Lights. 


8th.—Cannot be tampered with without visibly damaging the 
outer case. 


9th. —Will last much longer than Wet Meters. 


10th. —Will not cost more than one-half for repair that Wet 
or Water Meters do. 


Are upheld for five years without charge. 








Telegraphic Address: “GOTHIC LONDON.” 
Telephone No. 6725. 


. THO or S GLOVER & ©O. _ 


DRY GAS-METER MANUFACTURERS, 
214 to 222, ST. JOHN ST., CLERKENWELL GREEN, LONDON, E.C. 


MANCHESTER : 
87, BLACKFRIARS STREET. 








LEEDS: 
BOAR LANE CHAMBERS, 
4, BASINGHALL STREET. 
Telegraphic Address: “GOTHIC.” 


BIRMINGHAM: 
8, BRIDGE ROW, DERITEND. 
Telegraphic Address ; “GOTHIC.” 


BRISTOL: 
62, VICTORIA STREET. 
Telegraphic Address: “GOTHIC.” 


W. PARKINSON & Co. 


jem. mai | 











Telegraphic Address: “GOTHIC.” 





DRY METERS 
OF THE VERY BEST QUALITY. 
The DIAPHRAGMS are of the Finest 
PERSIAN SHEEP SKINS. 
The CASES are of the Best 
CHARCOAL-TINNED PLATES. 


WET METERS, 


With PATENT THREE-PARTITION DRUMS. 
STATION METERS AND GOVERNORS. 


PRESSURE & EXHAUST REGISTERS, 


MOTIVE POWER METERS, 
Test Gasholders, Experimental Apparatus, &c. 


PRESSURE GAUGES OF EYERY DESCRIPTION. 
NEW ILLUSTRATED CATALOGUE AND PRICE LIST 


Sent post free on application. 
COTTAGE LANE WORKS, CITY ROAD, 


Zon Don. 


Telegraph'c Add:ess: “INDEX.” 
































BELL BARN ROAD WORKS, 10, MAWSON’S CHAMBERS 





BIRMINGHAM. MANCHESTER. 
Telegraphic Address : Te le egraphic Addre 
“GAS-METERS.” “PRECISION.” 


[See also Advt. p. 636. 
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: Industrial Economy in South Wales. 
An instructive struggle, painfully interesting in some of 
its aspects, appears to be going on in South Wales for the 
mastery by the colliers’ leaders of good, reliable working 
Principles of industrial and commercial economy. Mr. 
W. Abraham, M.P.—“ Mabon "—and his colleagues who 
have been instrumental in setting up the sliding scale in 
this region, whereby coal workers’ wages are automati- 
cally regulated by the market price of coal, are sadly 
exercised by the persistent downward tendency of the 
ae. We have had before us a series of extracts 
itom the South Wales Daily News, commencing with the 
Issue for the 22nd ult., the perusal of which has confirmed 
and intensified our old conviction that sound, popular 
a nage teaching is one of the crying needs of the times. 
da Pitiful to see men like ‘“ Mabon” and Daronwy 
of Ss who are the accepted shepherds of the helpless flock 
re outh Wales miners, knocking their heads against hard 

Ss, and so getting stunned and bewildered in their 





painful search after some means of protecting the local 
trade from getting into an unprofitable way. These 
worthy men cling to the sliding scale, which has for so 
long kept the industrial peace in the district; but they 
feel their hold slipping from it by reason of the impossi- 
bility of upholding the selling price of coal by any such 
arrangement. They see that, if coal prices continue to 
fall, there will come a time, if the hour has not even now 
struck, when the sliding scale will be discredited. They 
feel that wages are not safe in the custody of prices; and 
they would fain reverse the operation, and see a sufficient 
wage made a condition precedent of, instead of a dependent 
on, coal sales, This is precisely what the leaders of the 
Miners’ Federation are committed to effecting by posing 
their “‘ living wage”’ standard as that for which alone 
their men will work. Rather than jeopardize this standard, 
it is understood that the Federation Executive are willing 
to restrict the working time to three days per week; their 
avowed object being to prevent the colliery proprietors 
from having any such accumulation of stocks as would 
induce them to undersell one another, ‘‘ Mabon,’ too, 
would check the output of coal in his own district, if he 
could, by shortening the period of daily labour; but his 
difficulty is that the men themselves will not agree to 
curtail their present earnings. 

This bit of contemporary fact, attested to and bitterly 
complained of by Daronwy Isaac in a speech made to the 
miners at Ynysybwl, is a lurid comment on the notion 
possessed by some Members of Parliament that work in 
mines can be limited by legislation to eight hours a day. 
Meanwhile, ‘* Mabon” accuses the Welsh coalowners of 
not doing their best to maintain prices, in consequence of 
which the wages rate is going down. He declares that 
there is not enough demand for the coal now being pro- 
duced in South Wales, and that therefore the owners are 
laid open to the machinations of contract brokers, or 
middlemen, who go about from office to office beating 
down prices. He thinks the owners might resist this 
practice if they chose. _But here he stands at fault; for 
just as he fancies he has a clue to the way in which prices 
might be beneficially controlled, or at least protected, it 
fails him. He admits in one place that “ we are not of 
‘¢ the people who hold the notion that coalowners can, if 
“they please, retain the price of coal at any height; ” 
and elsewhere he goes on to distinguish the underselling 
to middlemen from the effect of ‘inevitable and world- 
“wide competition,” by referring to the former as the 
‘inner circle” and the latter as the “ outer circle” of 
influences affecting the value of coal. But how is any 
such distinction to be detected, much less acted upon, in 
practice? Does ‘“‘ Mabon” think that, if he were at the 
elbow of any particular coalowner, he could help the 
sorely-pressed man to know when to stand firm and when 
to yield a point rather than allow a big contract to pass 
away to another district ? There is only one bargaining ; 
and it is impossible to draw the line between fair and 
unfair higgling, as ‘* Mabon,” who is not without some 
economical insight, attempts to do. Moreover, it is idle 
to suggest that, if immediate self-interest and life-long 
experience cannot teach coalowners how to get the best 
price for their product, this end can be furthered by any 
adjurations in the interest of the miners. 

The position of the Federation men is clear; and 
whether or not one is prepared to applaud it, there is no 
mistaking it. This position simply is that the colliery 
proprietor is not to have his coal brought to bank under a 
certain minimum rate of wages. He may agree to sell 
coal at any price he pleases to accept for it; but the 
miner will have his “living wage.” It is impossible to 
help sympathizing with this attitude on the part of the men, 
and not difficult to frame a wish that it may prove tenable. 
It must be admitted, however, that the odds against it 
are very heavy. For nobody can sell coal except to 
willing purchasers; and the question of whether coal is 
to be bought here or there is often determined by a very 
small preferential consideration.. The Federation plan of 
maintaining prices by working short time and so restrict- 
ing the output is, after all, a suicidal proceeding; for it 
imposes an unrelenting pressure upon prospective buyers 
to seek supplies from places where the rule does not apply 
It is as though a farmer should aim at raising the market 
value of wheat by refraining from cropping half the area of 
arable land at his command. No man can hope to 
establish a *‘ corner” in any commodity without power to 
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control all the sources of production. A weighty pro- 
nouncement upon this side of the question is made by a 
writer in the South Wales Daily News of the 28th ult., in 
answer to the theorizing of ‘‘ Mabon” and others, which 
ought to have been read as a “lesson” in every church 
and chapel throughout the mining districts the following 
Sunday. The writer points out that a “living wage” 
cannot be expressed definitely in terms of currency. It 
must be a relative term, governed by the value of the 
necessaries of life, which in turn are subject to the 
vicissitudes‘of the market. The miner objects to what he 
calls the “cut-throat competition” of coalowners, in 
trying to sell their output for what it will fetch. But who 
benefits more than the miner by the ‘‘ cut-throat competi- 
‘“‘ tion,” which ceaselessly operates in bringing down the 
prices of the articles he buys with his wages? The miner 
thinks it right and convenient to restrict the production 
of coal; but he would not like the producers of bacon and 
flour to take a leaf out of his book. Suppose, however, 
the policy of restricting the output of coal were to be in 
force everywhere, by virtue of a strong agreement between 
masters and men in this trade, and that the effect was a 
marked enhancement of the price of this commodity. 
What would be the result? Every industry depending 
upon an ample and cheap fuel supply would suffer. The 
prices of commodities would rise, people would take less 
of them, less fuel would be required, more men would 
be thrown out of work, the trade of the country 
would be ruined, and coal mining would simply go 
to the dogs with it. This is the sort of teaching that 
working men as well as their leaders need. But where 
is a sufficiency of it to be had? The newspapers drivel 
politics or platitudes ; the preachers drone about historical 
dogmas ; the professors of political economy keep snug 
within their studies, out of the way of the people who do 
not read their books; and the men who actually rule the 
actions of the multitude rant away shamelessly about the 
sinfulness of Gas Companies and other wealthy mono- 
polists in purchasing coal at the lowest market figure. 
Meanwhile the magnificent national capital we possess in 
our coal-fields is being spent to the running accompani- 
ment of strikes, lock-outs, squabblings, and revilings. 


The Report and Accounts of the Commercial Gas Company. 


THE report and accounts of the Commercial Gas Com- 
pany for the half year ended Dec. 31 last will be found 
in another column ; and the general meeting will be held 
on Thursday. The report states that the revenue account 
shows a net profit for the half year of £59,132, making 
with £627 received for interest a total income of £59,759, 
which is increased to £62,754 by adding the amount 
carried forward from the previous half year. After 
deducting the interest on debenture stock, there remains 
a balance of £59,041 available for distribution, out of 
which the Directors recommend the payment of dividends 
after the rates of 12} per cent. per annum on the old stock, 
and of 94 per cent. per annum on the new stock. For 
the corresponding half of 1892, the net profit on revenue 
account was £44,441 ; so that the position of the Company 
has greatly strengthened since then—partly, of course, by 
reason of the price of gas having been increased from 
2s. 6d. to 2s. gd. per tooo cubic feet. The capital expen- 
diture now stands at £861,094, and of the additional 
outlay. £1129 is stated’ to be for “‘new coin meters and 
“ fixing’’—a fresh entry in these accounts deserving of 
passing notice. The revenue account shows that the 
sale of gas brought in £135,940, against £138,672 for the 
corresponding ‘period of the previous year ; while residuals 
returned £53,018, compared with £39,160—the greatest 
improvement being in the coke. On the other side, coal 
dropped from £74,711 to £64,470; and carbonizing wages 
are reduced from £19,251 to £17,890. Repairs and main- 
tenance have gone up from £14,904 to £19,388. Salaries 
and wages of officers in the distribution department are 
£736 less ; but considerably more has been spent upon 
repairs and renewals, bringing up the total cost of distribu- 
tion from £6264 to £9575. Bad debts are slightly higher. 
The total expenditure on revenue account was £132,881, 
as compared with £136,522; so that the bulk of the im- 
proved balance comes from the other side. The quantity of 
gas sold shows a falling off of just over 5 per cent. There 
has been a praiseworthy attempt, attended with a con- 
siderable degree of success, in the direction of cutting 
down the quantity of gas consumed on the works; and 





the proportion of unaccounted-for gas is also smaller. 
The most remarkable piece of economy to be detected in 
the works accounts, however, is in the amount of coke 
used as fuel, which shows a considerable drop. Does this 
mean the adoption, after all, of generative furnaces; or 
what other explanation can be found for this result ? 
Whatever may be the cause, we must congratulate Mr. 
H. E. Jones, the Engineer and General Manager, upon 
the effect. He has evidently been “ putting his shoulder 
‘‘ to the wheel,” and getting his assistants to do likewise, 
under the pressure of the tightness of business which has 
lately overtaken the Company. Thus the uses of adver- 
sity—if such a strong term is applicable in this case—are 
seen once more to be not without their compensations. 


Gas Workers’ Strike in Vienna. 

Ir sounds quite like old times to hear of the stokers 
employed at all the gas-works of a great city turning out 
in a body, which occurrence was the ‘sensation” of 
Vienna on Thursday last. We in England have passed 
through this particular kind of industrial disease, which 
hurt nobody much beyond the foolish men who fell 
victims to the mingled influences of credulity and self- 
conceit, and so threw up a comfortable livelihood at the 
bidding generally of demagogues who had nothing at 
stake. The Viennese outbreak seems to have been largely 
of political origin, seeing that a Social Democratic Con- 
gress was in progress in the city at the time, the members 
of which, on receiving intelligence of the action of the 
strikers, forthwith proceeded to pass a resolution warmly 
approving of their decision. ‘This is just what was to have 
been expected; but we have not learnt that the Social 
Democrats did anything more solid for their stoking 
friends, who have thrown up the safe employment at good 
wages which they had in the service of the Imperial 
Continental Gas Association in a fit of passion for which 
they are probably sorry enough now. Vienna is no place 
for workmen who quarrel with their bread and butter. 
Beautiful and gay as the Austrian capital proverbially is 
—and for anybody with money to spend and a heart to 
spend it there is no jollier city upon the planet—Vienna is 
a stony-hearted stepmother indeed to the poor who live 
in the working quarters. The gas-works are among the 
very few really prosperous industrial undertakings of this 
ancient city, which wears a bright mask over much fretting 
misery ; and nobody who has the smallest acquaintance 
with the reputation of the Association’s local Chief 
Engineer will believe that the trouble with the men was 
due to any harshness upon his part. We have not full 
particulars of the affair to hand as yet; but we are con- 
fident that, when the tale is told, the Association will be 
found blameless. 


Legalized Conciliation in Industrial Disputes. 
Last Thursday, Mr. Mundella, the President of the 
Board of Trade, obtained leave to bring in a Bill to make 
better provision for the settlement of labour disputes. In 
substance the measure is to be the same as the proposal 
which was before Parliament last session; but it is not 
quite identical with that untimely fruit of the Administra- 
tion. Last year’s Bill did not confer any power of initia- 
tive upon the Board of Trade; but it is now proposed to 
give this power, to a certain extent. According to the 
revised version, wherever a trade difference is found to 
exist, the Board of Trade are to be authorized to invite 
the parties to meet together by themselves under the 
presidency of a chairman mutually agreed upon, with a 
view to the amicable composure of the dispute. This is 
exactly what took place in connection with the settlement 
of the coal strike last autumn. The next clause of the 
Bill gives power to appoint a Conciliator or a Board of 
Conciliation; and under this the Board of Trade may 
set up a Board of Conciliation in a district, to deal with 
a particular dispute. Provision is further made for the 
appointment of an Arbitrator; and, in mentioning the 
compilation of what he called the “roll of honour” of 
arbitrators, Mr. Mundella took the opportunity of refer- 
ring to the admirable services rendered in this line by 
Mr. David Dale, Sir Rupert Kettle, and Sir Henry James. 
Under the provisions of the Bill, the Board of Trade may 
appoint a person or persons to inquire into the condition 
of a trade dispute, and confer with both employers and 
employed, with a view to aiding and assisting and bring- 
ing into existence Boards of Conciliation. Practically, 
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the object of the measure may be summed up as that 
of calling, as far as possible, Boards of Conciliation into 
existence, and assisting their organization by enforcing 
such rules, regulations, and methods as have proved 
successful in the past, and recording and publishing useful 
decisions. When, as the President of the Board of Trade 
remarked, one comes to consider the vast mischief accruing 
to this country from labour disputes, and when it is also 
remembered how often these have no real justification, it 
will be agreed that everything Parliament can do to 
reduce the evil should be done. Unfortunately, the Bill 
of the Government is open to the reproach that it aims 
at effecting very little. Sir John Lubbock has in hand a 
project of legislation of the same character, under which 
the award of an Arbitrator or a Board of Conciliation 
would be made binding upon the parties. Without this 
power, it is difficult to see how some cases would ever 
be settled. In many instances—perhaps in most—the 
pressure of public opinion would suffice to make the 
parties to an arbitration in matters of this kind abide by 
the result. But it would not always be so; and a single 
failure to make its award fully respected would be most 
damaging to any Board of Conciliation. If the Govern- 
ment and Sir John Lubbock can between them hit upon 
some means of cutting the ground from under the feet of 
the professional agitator, who promotes strikes “for a 
“ principle,” or for “sympathy,” or just to exhibit his 
ascendency over his dupes, the industry of the country 
will be indebted to them for a great boon. 


Dangerous Lamps and Oils. 

A sap fatality, due to a lamp accident, occupied the atten- 
tion of Dr. Danford Thomas and a Clerkenwell jury on 
the 28th ult. A married couple and their three children 
lost their lives in a fire which occurred in Northampton 
Street, Clerkenwell, on Easter Eve, and which originated 
in the upsetting of a glass lamp by another inmate of the 
same house, who escaped with slight injury. The matter 
was taken up by the County Council, who sent an officer 
to assist the Coroner and his jury in arriving at a satis- 
factory verdict. It was stated that the County Council 
wished to make use of the incident in support of a legis- 
lative movement for the suppression of dangerous lamps, 
which in the course of a single year are responsible for 
more deaths in every capital in Europe than all the 
Anarchists’ bombs that were ever made. It is indeed 
high time that action was taken in this regard; but it is 
to be hoped that the County Council and the Government 
will not muddle the matter by confining their repressive 
action to the lamps, when in reality the oil is as much, 
or even more, to blame. In this particular instance, the 
lamp was of a very common pattern, of opaque glass, 
reservoir and stem in one, and necessarily fragile and top- 
heavy. Evidence was given on behalf of the County 
Council to the effect that lamps should be made of metal, 
in accordance with the recommendations of Redwood and 
Abel. This is all very well with oil of a safe flash-point ; 
but it is notorious that the cheap American petroleum 
admitted into England with a flash-point as low as 75° Fahr. 
cannot be safely burnt in a lamp made wholly of metal. 
Indeed, in the early days of what were then known as 
“‘camphine” lamps, either glass or earthenware receptacles 
were insisted upon, on account of their being poor con- 
ductors of heat, and so preventing the liquid from being 
raised to a dangerous temperature by the heat of its own 
combustion. The friends of the Scotch shale oil industry 
have long been agitating for the raising of the flash-point 
of lamp oils in this country from the present dangerous 
figure to something at least above that ever reached by 
the air of a closed apartment in summer; and probably 
a flash-point of roo° Fahr. is quite low enough for perfect 
safety with metal lamps. It might possibly be said that 
the more accidents that happen with poor oil and cheap 
lamps, the better for the gas industry; but we have no 
esire to base the recommendation of gas upon any such 
rae comparison. Let the poor be protected, by all means, 
tom the risk at present attaching to the petroleum lamps 
Mev are otherwise so deservedly popular with house- 
cach ers of a certain class, and in the country are simply 
, dispensable. Good lamps and safe oil may not be the 
est friends of the gas industry; but bad lamps and oil 
siving off inflammable vapour at ordinary summer tempera- 


tures are foes to the human race, and should be stamped 
out of existence, 





WATER AND SANITARY AFFAIRS. 


TuE next few days are likely to prove momentous in the 
history of the Metropolitan Water Supply. It rests with 
Parliament to decree either that the quantity of water 
requisite for the increasing population of London and its 
suburbs shall begin to fail, or that due provision shall be 
made to meet the wants of the immediate future. The 
Bills of the East London and the West Middlesex Com- 
panies are set down for their second reading next Thurs- 
day, to be followed probably on Monday by the Bill of the 
Southwark and Vauxhall Company. Should these mea- 
sures undergo rejection, after the manner of the East 
London Bill last year, the result to a large portion of the 
Metropolis can be little less than disastrous. There is no 
question as to the necessity which exists. General Scott 
several years ago pointed out the growing peril; and the 
pressure is beginning to be distinctly felt. The East 
London Company have now a stronger case than before ; 
the Royal Commissioners having recorded an opinion that 
the Company are taking more water from the Lea than 
their present storeage justifies. Further works are there- 
fore imperative. The Southwark and Vauxhall Com- 
pany state that, to give the present population of their 
district a daily supply of 35 gallons per head, as specified 
by the Royal Commission, they must obtain a daily 
volume of 30,000,000 gallons on an average, subject to an 
occasional maximum of 34,000,000 gallons. General 
Scott reports the daily supply furnished by this Company 
last January as exceeding 29,653,000 gallons; and there- 
fore not falling far short of the 30,000,000 gallons. The 
desperate nature of the situation is shown by the circum- 
stance that the Company are only authorized to take 
from the Thames a daily supply of 24,500,000 gallons. 
Even if we add to this the 3,000,000 gallons which 
Mr. Restler, the Company’s Engineer, reckons on getting 
by pumping from the gravel beds, the total is con- 
siderably less than the quantity now consumed; and it 
will fall still more behind as the population becomes 
augmented by the gooo a year or more which is the pre- 
sent rate of increase, equal to an additional demand of 
about a million gallons per day in three years. We have 
on a previous occasion referred to the distinct terms in 
which Mr. Binnie, the Engineer to the County Council, 
has recognized the critical circumstances which now beset 
the London Water Supply. He is clearly of opinion that 
something must be done at once to enlarge the supply 
from the existing sources, only he would prefer for the 
Council to step in and do it. Merely to oppose the Bills 
of the Water Companies is, in the opinion of Mr. Binnie, 
to court defeat. Yet we find Mr. James Stuart, M.P., a 
prominent member of the Council, telling a political meet- 
ing formed from among his constituents at Hoxton, that 
he intends to move the rejection of the three Bills of the 
Water Companies; his action being ‘on behalf of the 
‘‘ County Council, in order that the question might be 
‘* properly considered.” Where could the Bills be more 
properly considered than in a committee-room of the 
House of Commons? But that is the kind of consideration 
which Mr. Stuart is resolved, if possible, to prevent. He 
also seeks to obtain the rejection of the Thames Conser- 
vancy Bill; but, if failing in so great an enterprise, he 
will propose an instruction to the Committee which, if 
acted upon, will reduce the powers of abstraction by the 
Thames Companies to the extent of 20,000,000 gallons 
per day. Such is the respect paid to the Royal Commis- 
sion; and such is the regard shown for the urgent need 
which besets the Metropolis. 

The letter addressed to The Times by Mr. Walter 
Hunter, to which we briefly adverted last week, showed 
that the estimated cost of 10 millions, or rather less, for 
the Staines scheme of water supply, was only made up by 
capitalizing the pumping charges, leaving £5,391,000 as 
the total cost of the works. Compared with this, we have 
30 millions as the cost of bringing an equal quantity 
of water from Wales. A reply to Mr. Hunter’s letter 
appeared in The Times on the following day, from the pen 
of Mr. Bassett Hopkins, the Chairman of the Water 
Committee of the County Council, who contends that the 
capitalized pumping charges should be included as part 
of.the estimate. Still it should be understood that all 
is not immediate capital expenditure. But Mr. Hopkins 
carries the matter a step farther, and cites Mr. Binnie as 
an authority for the statement that, including filtering 
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areas, the prevention of pollution, and other items, the 
probable expense of the Staines scheme would not be 
much less than 20 millions. If this would be the cost 
of taking a supply from a source within a few miles of 
the suburbs, what is likely to be the expense of bringing 
water from Wales? Concerning the abundance to be 
obtained in the Thames Valley, Mr. Hopkins persists in 
his statement that the schemes propounded would enable 
the Companies “to take from the Thames the whole of 
‘“‘ the water running down to Teddington, with the excep- 
“‘ tion of 200 million gallons per. day.” Let us compare 
this with the report of the Royal Commissioners, where it 
is shown that the average daily flow of the Thames at 
Teddington Weir is about 1350 million gallons. Accord- 
ing to Mr. Hopkins, the Companies would be in a posi- 
tion to appropriate more than 1000 million gallons per 
day, or enough, at 35 gallons per head, to furnish a daily 
allowance for all England, minus Wales. The truth is, as 
stated by Mr. Hunter, that the Staines scheme of storeage 
is based upon the requirement of the Thames Conser- 
vancy that the minimum dry-weather flow of the Thames 
at Teddington shall never fall below 200 million gallons 
per day. The same result is provided for in the South- 
wark and Vauxhall Bill. Mr. Hopkins ridicules the idea 
that this would improve the flow of the river, apparently 
oblivious of the fact that for some few days in 1887 the 
minimum flow was as little as 154 million gallons per day 
—a shrinkage which would never occur again if either 
the Staines scheme or that of the Southwark and 
Vauxhall Company were adopted. The question is one 
of storeage; and this is provided for in both cases. Yet 
Mr. Hopkins so far misunderstands the matter as to 
assert that by either of these schemes “the flow all the 
‘* yeay vound would be reduced nearly to the minimum dry- 
‘*‘ weather flow in extreme cases of long drought.” Mr. 
Hopkins suggests that Mr. Hunter, in the views which 
he has advanced on this subject, ‘must have largely 
‘‘ discounted the intelligence’? of his readers. Mr. 
Hunter seems far more justified in his complaint that a 
majority of the County Council “‘ appear to subordinate 
‘‘ administrative efficiency to political partisanship, and 
‘* will not even take the trouble to grasp the rudimentary 
‘“‘ knowledge necessary to enable them to form a sound 
‘* judgment upon the question at issue.” ‘The facts are 
clearly on the side of Mr. Hunter. 


—_~ 
—_— 





Society of Arts—Last night, Captain W. de W. Abney, 
C.B., F.R.S., gave at the Society of Arts the first of a course of 
three Cantor Lectures on * Photometry.” It was devoted to a 
consideration of the different sources of light and its qualities. 
Next Monday, he will deal with the measurement of light; and 
on the 16th inst., he will discuss the applications of photometry 
to various scientific purposes. At the ordinary meeting of the 
Society to be held on the 11th inst., Professor Vivian B. Lewes 
is announced to read a paper on the subject of ‘‘ London Coal 
Gas and its Enrichment.” 


Two Large American Gasholders——Our American contem- 
poraries are notorious for their skill in the production of attrac- 
tive headlines to articles ; but the New York Herald a short time 
ago, in its efforts in this direction, departed slightly from actual 
facts. The new gasholder which is now being completed for 
the Consolidated Gas Company, close to the foot of West Sixty- 
fifth Street, was said to be the “ largest in the world,” although 
the writer of the description said “‘ there is but one other in the 
United States that even approaches it in size, and it is in 
Chicago.” The American Gaslight Fournal promptly corrected 
the Herald writer by referring to the East Greenwich and other 
large gasholders in this country. With regard to America, the 
Chicago holder is certainly larger than the New York example, 
as will be seen from the following dimensions: Chicago holder : 
Tank, 190 ft. diameter by 43 ft. 6in. deep; inner lift, 179 ft.6 in. 
by 42 ft.gin. ; second lift, 182 ft. by 42 ft. 3in. ; third lift, 184 ft. 6in. 
by 41 ft. 9 in. ; outer lift, 188 ft. by 41 ft. 3in.; working capacity, 
4,289,500 cubic feet. New York Holder: Tank, 187 ft. diameter 
by 43 ft. Gin. deep; inner lift, 177 ft. gin. by 42 ft. 4in.; second 
lift, 180 ft. by 41 ft. 10 in.; third lift, 182 ft. 3 in. by 41 ft. 4 in.; 
outer lift, 184 ft. 6 in. by 40 ft. 10} in. ; working capacity, 4,106,000 
cubic feet. ‘ While it is true,” says the American Fournal, “ that 
both holders, considering the magnitude of the scale of their 
construction, approach each other closely in dimensions, it is 
also nevertheless true the difference in their actual capacity 
(183,500 cubic feet) represents a storeage provision that exceeds 
the storeage provided by at least 40 per cent. of the separate 
gas companies of the country. In other words, 40 per cent. of 
the gas companies of the United States and Canada would have 
sufficient storeage capacity for their daily needs, were they the 
posaenenrs of a holder calculated to retain 183,500 cubic feet 
of gas.’ 





ESSAYS, COMMENTARIES, AND REVIEWS. 
GAS AND WATER COMPANIES IN THE STOCK MARKET. 


(For Stock and Share List, see p. 624.) 

THE reopening of the Stock Exchange on Tuesday after the 
Easter holiday was marked by a degree of joyousness almost 
approaching enthusiasm. The long-deferred revival of business, 
with the advent of the public on thescene as real buyers, seemed 
to have come at last. The weather was splendid, and traffics 
were brisk, ‘“ Baring Bonds” were working off, and grand pro- 
gress was made when the Bank placed a million Uruguays. 
Americans moved up, notwithstanding a momentary check when 
it was feared that the President’s veto on the Seigniorage Bill 
might lead to a struggle. The Kaffir market was very busy; 
and thus everything was bright all round. A slight reaction in 
the course of the week supervened; but all was well again by 
the close. If nothing sinister should unexpectedly occur, prices 
are likely to keep rising ; for there must be an immense amount 
of money wanting investment. In the market, money was in 
strong demand for the settlement, after which it toned down 
easier, The Gas Market has not been particularly active, owing 
perhaps in some degree to scarcity of stock ; but it is very firm. 
The public are realizing more and more clearly the true value of 
really sound Gas Undertakings—indeed, it is astonishing that 
they have been neglected so long; and it is almost incredible 
that stocks which are eagerly snapped up now should have been 
positively unsaleable some four or five months ago, Of the 
Metropolitan Companies, Gaslight ‘‘A” has been steadily done 
at moderate figures, but without any disposition to advance. 
Among the secured issues, the “ B” and ‘‘H” have improved 
in price; but there was hardly any business done. South 
Metropolitans were only moderately active, but very strong; 
and the ‘*C” and the debenture are higher. No business was 
marked in Commercials; stock being scarce. The issue of this 
Company’s accounts completes the record for the second half 
of 1893, and shows that, like the other undertakings in and 
around London, they have profited by cheaper coal and 
dearer residuals, and have earned their dividend with a hand- 
some surplus, notwithstanding a diminished gas-rental owing to 
the abnormal weather. The Suburbans and Provincials also 
exhibit improvement; Brentford and Crystal Palace having 
advanced. The Continentals present no feature beyond con- 
sistent firmness. Many other foreign undertakings, however, 
are higher—including Bombay, Buenos Ayres, Melbourne, and 
Monte Video; while Bahia is the only instance of a loss. The 
Water Companies are quiet, and mostly unchanged ; but the 
persistent demand for gilt-edged securities has sent Lambeth 
debentures up to a very high price. 

The daily operations were: Gas opened very firm, and 
remained quiet and unchanged all Tuesday. Wednesday was 
also inactive ; but several quotations rose. South Metropolitan 
“C” advanced 3; ditto, debenture, 2; Melbourne, 2; Buenos 
Ayres debenture, $; and Bombay, }. Malta fell}. Thursday 
was still rather inactive, but very firm. Brentford new rose 2; 
Gaslight ““B” and “H,” 14 each; and Buenos Ayres, }. In 
Water, Lambeth debenture gained 34, ex interest. Friday’s 
variations were few and slight—Malta recovering }; while 
Bahia fell}. Saturday was as active as any day of the week. 
Crystal Palace improved 3; and Monte Video, }. 


—s 
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ELECTRIC LIGHTING MEMORANDA. 


The Street Lighting of the Strand District—Electricity and Gas for Street 
Lighting—Pending Electrical Projects—Major Fiood Page on the Com- 
mercial Progress of Electricity. 











TurovuGu the courtesy of Mr. Arthur Ventris, Engineer and. 


Surveyor to the Strand District Board of Works, we have 
received copies of the tender of the Metropolitan Electric 
Supply Company for lighting a portion of the Strand by means 
of arc lamps, and of his reports on this scheme and on an 
alternative plan for the improvement of the gas lighting. The 
net result of the investigation of the whole matter by Mr. 
Ventris is to establish the facts that, whereas the improved gas 
lighting would cost £6408, that of the proposed arc lighting 
would amount to {£11,842 per annum. This is for the whole 
district. Mr. Ventris’s method of treating the subject is very 
lucid and comprehensive. He recommends his Board to im- 
prove the lighting of the thoroughfares in their district by 
increasing the power of the existing points, or lamps. He 
shows that the present lighting is inadequate, which is not to 
be wondered at, seeing, as he remarks, that the points were 
fixed a very long time ago, when gas was double the price it 1s 
now. The district is a very old one, and was probably one of 
the first parts of London to be really lighted by gas; and 
the arrangements for this service have never been thoroughly 
reconsidered with a view to satisfying modern requirements. 
Improved “ refuge” lamps have, indeed, been provided where 
imperatively called for; and a standard lamp, consuming 15 
cubic feet of gas per hour, has been adopted by the Strand 
Board when dealing with increased lighting. Mr. Ventris pro 
poses that all the public lighting should be levelled up to this 
standard, which could be effected with the co-operation of The 
Gaslight and Coke Company, and would be all that is neces: 
sary. On the present rateable value of the district, the tota 
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expenditure on gas lighting would still be only 2°64d. in the 

ound, which would be well within the practice of the majority 
of Metropolitan highway authorities. Mr. Ventris observes that 
he is “strongly of opinion, after viewing the public lighting of 
the town of Chelmsford, that, with gas at 2s. 2d. per 1000 cubic 
feet, electric light cannot compete with gas as an illuminant in 
the streets of the Strand District.” 

An interesting feature of the inquiry into the Strand lighting 
is the practical agreement of the District Engineer and the 
Engineer to the Metropolitan Electric Supply Company, who 
were asked to tender for the service, as to the lack of sufficient 
reason for supplanting gas by electric lamps. Both admit that 
the positions of the existing lighting points were originally 
decided upon for very good reasons, especially with regard to 
the lighting of street corners, the outlets of narrow passages, 
and doorways; and that if the numerous points required for 
these purposes were replaced by the fewer points necessitated 
by the adoption of arc lamps of the usual pattern, the change 
would give rise to a great deal of dissatisfaction in the district. 
Looking at the matter solely as one of candle power, Mr. F. 
Bailey, the Engineer to the Electric Supply Company, agrees 
that Mr. Ventris’s standard 15-feet gas lamps may be credited 
with from 40 to 50 candle power; and he admits that, although 
it is possible to obtain very small arc lamps giving something like 
this power, he “should hesitate to recommend such a novel 
departure, in the absence of further experience of this method.” 
Then, falling back upon incandescent lamps as the only 
electrical alternative, this particularly candid electrician goes 
on to confess that the advantages, such as they are, which 
attend the use of this system of lighting indoors do not apply 
to the case under consideration; so that there is nothing to 
extenuate the higher cost of electricity as compared with gas. 
Very possibly also the Metropolitan Electric Supply Company 
are not anxious to add to their lamp connection a service which 
is not highly paid for, and which would tend to raise the apex 
of their already too mountainous load diagram, 

The Board of Trade report upon Railway, Canal, Tram- 
way, Gas, &c., Bills and Provisional Orders of the session states 
that there are 26 Electric Lighting Orders applied for, involving 
an estimated capital expenditure of £402,970. Last year the 
number was 18, and the proposed capital outlay £756,350. 
These figures show that the electricians have fallen upon the 
days of small jobs. Of all these applications, only 10 are by 
private persons and companies; and several of these refer to 
small undertakings already established. The largest scheme is 
that of the Grimsby Corporation; and for this only £45,000 is 
required. The Plymouth Corporation contemplate an outlay of 
but £30,000 for the same object. Evidently there is not much 
money to be made in this line of business. In these circum- 
stances, the energy of electricians and their supporters on the 
grand scale naturally shows a tendency to seek other channels 
of activity ; and during the past week the attention of the public 
has been drawn to electric railway schemes, the most consider- 
able of which is that of the Charing Cross, Euston, and Hamp- 
stead Railway Company, who require £1,416,000 of share 
capital. This undertaking was authorized by an Act of last 
year, which sanctioned the construction (under the Greathead 
system) and the working of an underground electric railway 
about five miles long, connecting Charing Cross with Euston 
and Hampstead. It is intended to equip the railway for a two- 
and-a-half minute service each way, with seating capacity for 200 
passengers per train; the idea being to run light trains at short 
intervals. Some good names are connected with the venture, 
which is just speculative enough to attract a sufficiency of the 
loose cash that must be burning the pockets of people with a 
taste for promising investments. The line selected for exploita- 
tion is a good one; and the same remark applies to the kindred 
Waterloo and Mansion House scheme. But while there is an 
inexhaustible amount of traffic in and about London only 
waiting to be tapped in order to flow freely along any number 
of conveniently disposed lines of transit, the problem of bring- 
ing down the running expenses so as to leave a satisfactory 
margin of profit for stockholders is by no means disposed of. 
Still, the thing may doubtless be done; and, in any case, there 
will be more hope for electricians in these railway works than 
temains for them in the lighting branch. 

Major S. Flood Page can apparently always obtain a “ free 
advertisement” in the correspondence columns of The Times, 
whenever it suits his purpose to write one of the chatty, ingeni- 
ously-worded letters by means of which he is accustomed to 
enlighten the world with respect to matters electrical. He had 
his say last week, to the extent of a column and a “ turnover,” 
on the ‘“ Commercial Progress of Electricity;” being inspired 
thereto, as he averred, by having been constantly pressed “ in 
Society, or when travelling, or in the course of general business,” 
2 information on the subject. It is pleasing to hear that such 

€en and widespread interest in any branch of industry exists 
on the part of the general public; and Major Flood Page is 
evidently gratified thereby. But there is another explanation 
It the cause of such curiosity which is not quite so comforting. 

18 possible that the people who ply Major Flood Page with 
pi Style of query to which he refers, do so by reason of their 
psd to learn how soon the electrical industries in general 
h mA © expected to return reasonable dividends to their share- 
plie ps or how long it will be before electric lighting is sup- 

at the price of equivalent gas, Be this as it may, our 





‘complete letter-writer ” attemps to assure the public, through 
the medium of The Times, that there is substantial progress 
to be reported of many electrical industries. He does this by 
repeating the story of the introduction of the Jablochkoff 
“candle” in 1877; and he rounds off his tale by stating that at 
the present time about £6,500,000 is sunk in central station 
lighting ventures, some of which actually pay dividends, while 
all (he hopes) will do so eventually. It is the old song of the 
‘* Happy Land,” which remains “ far, far away.” Major Flood 
Page twits Mr. Corbet Woodall for having stated, so far back 
as 1879, that, in his opinion, electric light could not compete 
with gas in houses; but he has the grace to confess that Mr. 
Woodall only said at the time what any other engineer would 
have corroborated. Major Flood Page himself did not know 
much about electric lighting in those days; and even now, 
although he always writes pleasantly on the subject, he can 
hardly claim to be able to say anything about it that is not 
generally known. 


y~ 
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MATHER ON THE FORTY-EIGHT HOUR WEEK. 








THE most interesting incident of the past week for the indus- 
trial order of the community was the issue of the report of Mr. 
William Mather, M.P., of the Salford Iron-Works, upon the 
year’s experimental working of this important concern under 
the system of the “‘ Forty-eight Hour Week.” This publication 
received most respectful attention in all the leading newspapers 
throughout the country, and deservedly so; for, unless we are 
greatly mistaken, it marks an era in the development of the 
industrial community of these realms. It is a striking coinci- 
dence that, in offering in these columns last week some observa- 
tions upon the signs of the times as regards the industrial posi- 
tion, we should have, in a sense, anticipated the substance of 
much of Mr. Mather’s statement. Or, putting the matter the 
other way about, it is gratifying to us to receive so speedy a 
corroboration of the accuracy of our attitude in regard to the 
industrial movements of the day. To keep in touch with these 
movements, and to enable the many regular readers of the 
JournaL who are scattered over the wide world to maintain 
knowledge of, and sympathy with them, is at once our duty and 
our pleasure. Last week we endeavoured to sum up in a couple 
of paragraphs the position and certain of the most obvious 
results of the 48-hour week. Now we are able totreat the sub- 
ject more fully in the light-shed upon the general question by 
Mr. Mather’s statement. 

It must be admitted, to begin with, that the experiment at the 
Salford Iron-Works started under very favourable conditions. 
The works in question are large—employing ordinarily about 1200 
hands; and the class of trade engaged in by the firm is among 
the best of its kind. Besides general mechanical engineering 
work, the firm have several well-known specialties, and are 
known as progressive, energetic, and successful in business. 
They do a lot of good work, and get full prices for it. In short, 
such an establishment is precisely of the right stamp for under- 
taking an experiment like the one in question. Moreover, the new 
departure was made during a time of peace, when employers and 
employed could without prejudice come to an understanding 
respecting matters affecting the conduct of the common employ- 
ment. So it was on all counts a happy inspiration that led the 
heads of the firm, towards the end of 1892, to the conclusion 
that their establishment was well suited for making trial of the 
much-discussed 48-hour week. The condition precedent was 
unreservedly accepted, that the same wages were to be paid as 
for the 53-hour week prevailing hitherto, and the firm decided 
that they would make the experiment at their own cost, what- 
ever this might be, for a full period of one year, subject to every 
possible precaution for enabling the results to be accurately 
ascertained in every respect. 

The next step was to convene a mass meeting of the work- 
people in one of the shops, at which the scheme was formally 
explained and laid before them. The men were told that the 
firm wanted to devise a plan whereby the hours of labour could 
be shortened without any reduction of wages. The idea was 
that it would be better for workmen if they could start their 
work after enjoying a good solid meal with their families before 
leaving home; while it was pointed out that, what with recrea- 
tions, amusements, and night schools, it is “‘ not so easy” for 
working people to go to bed at nine or ten o’clock now, with a 
view to turning out at five or half-past in the morning, as it was 
twenty or thirty years ago. As a result of the meeting, a Com- 
mittee was formed; and eventually it was arranged that (with 
the week commencing Feb. 20) the works would, by stopping the 
two hours previously worked before breakfast, run 48 instead of 
53 hours per week at the same rate of wages. At the same 
time a clear understanding was arrived at with the President 
and Secretary of the local branch of the Amalgamated 
Engineers, that during the year over which the trial was 
to extend no demand should be made upon other employers in 
the district for a reduction of hours; and that Messrs. Mather 
and Platt should have the right to modify the scheme without 
prejudice in the event of its proving a failure. It was explained, 
in a circular issued to the employees, that without their active 
co-operation with their employers, to be manifested by their 
observing greater punctuality and showing increased energy 
and interest in their work during the shorter hours, it would be 
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impossible for the whole trade to eventually unite in carrying 
out the new system. The men, it was added, must be prepared 
to follow the strictest rules as to starting punctually in the 
morning and after the dinner hour, and they were reminded 
that, on the face of it, the new arrangement was bound to 
entail some considerable sacrifice on the employers. This, 
however, the firm were prepared to risk, in the hope that the 
general result would be satisfactory all round. An important 
feature of the scheme was the abolition of overtime, except for 
breakdowns and repairs;.extra pressure of work being met by 
the employment of additional men on the double-shift plan. 
An accountant was told off to take notes of every special detail 
of time and cost of working during the year, which, as it turned 
out, was one of general trade depression; thus making the 
experiment more difficult to carry through. 

The statistical results are set out by Mr. Mather in detail, 
most of which would be out of place here. The wages-cost had 
to be collated with the amounts of output and turnover, which 
were affected by external influences. It is declared that “had 
prices ruled the same, the turnover in the trial year would have 
been greater, and the wages-cost, instead of showing an increase 
of o°4 per cent., would have shown a decided decrease.” As it 
was, this fractional figure represented the actual increase in 
the ratio of wages-cost to turnover. Next comes the question 
of the saving of consumables on the one hand, and the greater 
load of fixed charges on the other. There was found to be “a 
marked economy in gas and electric light, wear and tear of 
machinery, engines, gearing, &c., fuel and lubricants, and 
miscellaneous stores.” On the other hand, the increased fixed 
charges due to interest on plant and machinery, rent and taxes, 
and permanent staff on fixed salaries, were determined with 
reference to the diminution of five hours per week in the 
working time. The balance of debtor and creditor account 
on these expenses is unmistakeably in favour of the trial year— 
the basis of comparison being the average of the previous six 
years. ‘* Thus, by a remarkable coincidence, a saving of 0°4 
per cent. is secured as a direct consequence of the shorter 
hours, which counterbalances the debit of 0*4 per cent. in the 
increased wages-cost.” There was marked improvement in 
regard to time lost, which fell from 2°46 per cent. on the 53- 
hour system to o'46 per cent. under the new arrangement. It 
is upon the piecework that the changed conditions might be 
expected to tell most severely. Mr. Mather admits that the 
natural assumption was at the outset that the piecework men 
were already doing their best; and hence that, if their period 
of work were shortened, their earnings would be correspondingly 
diminished. “This anticipation has not been realized; for, 
although there is a falling off in the percentage earned by 
pieceworkers over and above what they would have received 
as day wages, it is slight in comparison with the reduction in 
the time, and particularly so in the later portion of the year.” 
There appears to have been a progressive adaptation to the 
altered conditions ; so that it is quite expected that the small 
difference remaining at the end of the year will soon disappear. 
It is remarked that in no instance were the piecework prices 
advanced, while some reductions were made. 

Thus it will be seen that Mr. Mather’s report is altogether 
in favour of the new system. It also appears from his state- 
ment that it was he who was mainly instrumental in persuading 
the heads of the Government Departments in which the system 
has been introduced to make the change. He gave them 
figures of a more confidential nature than those he is able to 
make public; and upon them action was taken. So that the 
political capital which certain members of the present Adminis- 
tration have shown themselves not disinclined to make over the 
‘example ” they set by this action to private employers of the 
country turns out to be based upon nothing more than a readi- 
ness to follow the lead of one particular private firm. This has 
not always been the habit of Government Departments; so that, 
after all, something must be said to the credit of the heads in 
this regard. 

And now, what is to be said about it all? Far more, we are 
assured, than can fitly be said here. One point is to be 
particularly emphasized, however, if the bearings of Messrs. 
Mather and Platt’s experiment are to be properly understood. 
This Forty-eight Hour Week of theirs, whatever its teaching, 
has no connection with the Eight-Hour Day of the New 
Unionists, from which indeed it differs in motive, inception, 
and method of operation. It is quite possible that Messrs. 
Tom Mann, Tillett, Burns, and Co,, may claim the credit for all 
that Mr. Mather has done; but it is not the least satisfactory 
feature of this experiment at the Salford Iron-Works that the 
party of professional agitators had nothing whatever to do 
with it. As was pointed out last week in these columns, the 
ruling motive of those who call themselves “ Eight-Hour Day” 
men is the reduction of the number of the unemployed. But, 
so far as can be made out, not one single extra man has 
found employment at the Salford Iron-Works as a result of 
the new system of working adopted there. What has come to 
pass is just what we remarked last week. There has been a 
general smartening-up all round; but this is the last thing the 
New Unionists desire. Messrs. Mather and Platt carried out 
their experiment in direct agreement with the Amalgamated 
Engineers, whose conduct in regard to this business has been 
most praiseworthy. They will have their reward; for now the 
pressure upon all employers in the engineering trades, to place 





their establishments in line with the Salford Iron-Works and 
the dockyards, will be irresistible. By their statesmanlike co- 
operation with Messrs. Mather and Platt, the Amalgamated 
Engineers have hastened by years a great amelioration of the lot 
of the members of this great Society, and have saved the cost and 
hazard of a strike. Nobody denies that the shortening of the 
hours of labour is a good thing; but as The Times puts it, “the 
difficulty in the minds of those who object to off-hand cutting 
down of the hours of labour, has always lain in the unanswered 
question whether the industry of the country can afford what 
no one doubts is a boon.” So far as a single experiment can 
prove anything, this test by the Salford Iron-Works is an 
answer to the question. Mr. Mather’s report points to the 
conclusion that ‘the two morning hours before breakfast are 
not worth the pains and trouble they cost, whether to work- 
people or to employers.” They are merely the relic of bygone 
ideas, hatched amid circumstances that are no longer existent, 
more particularly in the case of town workers. “Not only 
are these two hours before breakfast almost worthless 
as time, but their effect upon the physical and mental condi- 
tion of the men is to depreciate the vigour, freshness, and 
brightness which ought to prevail throughout the working day, 
if the best results are to be obtained.” Thisis a most momen- 
tous conclusion, the effect of which will be felt throughont 
the whole industrial community. Those firms which act in 
accordance with it will have the pick of the workmen in their 
trades, which circumstance will at first tend to give the new 
system an adventitious recommendation. Men and masters 
will, however, find their proper level eventually; and there is 
good reason to believe that the early morning “ quarter” will 
be amply compensated for by the various economies of a sys- 
tem of working which involves only one stoppage during the 
day. In all occupations there must be !a golden mean between 
overwork and slackness, at which the worker is at his best. 
Mr. Mather claims to have found this in the engineering trade 
in the 48-hour week. He does not pretend to dictate to other 
trades, but shows how the followers of different industries may 
help themselves without crying for legislative aid. ‘A rigid 
law passed by members of an Imperial Legislature, whose 
votes are often given hap-hazard, or for party reasons, or for 
a ‘safe seat,’ can never provide a remedy for such conflicts as 
those which arise in the industrial world in connection with 
the complex questions of wages and hours of labour.” For this 
plain declaration of his principles, we fully expect to see Mr. 
Mather and all his works roundly abused by the New Unionists 
and their supporters in Parliament and in the Press. 


— 
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Mr. Walter W. Hutchinson has been appointed Secretary and 
Manager of the Barnsley Gas Company, in succession to his 
father, whose death was recorded in the Journat for the 2oth ult. 
We much regret that our congratulations to Mr. Hutchinson on 
his appointment have to be mingled with condolences for 
another bereavement he has just sustained in the loss of his 
mother, who succumbed on the 27th ult. to an attack of acute 
bronchitis which resulted from a chill taken on the day of her 
husband’s interment. 

The Value of Water-Meters.—The value of water-meters in 
small cities where the supply has to be pumped, is shown very 
clearly in the report for the past year of Mr. C. A. Ballou, City 
Engineer of Danville (Va.). In 1891, about 509 million gallons 
of water, in round figures, were pumped, and 1182 tons of coal 
burned. No meters were used. Last year only 215,200,000 
gallons were pumped, and 553 tons of coal burned—a reduc- 
tion due to metering all but four of the services. The rates 
charged were low—only roc. per 1000 gallons for domestic, and 
5c. per 1000 gallons for business purposes. The individual bills 
for domestic use were from 60 to 75 per cent. less than formerly. 
One of the greatest benefits secured by the use of meters has 
been due to the ability of the Water Department to supply 
only clear water to the city. This is secured, not by pumping 
muddy water into the reservoir and letting it settle, but by 
stopping the pumps when the river water is muddy, and draw- 
ing the supply entirely from the reservoir, which holds a quantity 
of water sufficient for quite 12 days, owing to the diminished con- 
sumption brought about by the use of meters. 

The Charging Arrangements for “ Automatic” Retorts.—The 
objection is at times raised to the use of sloping retorts, that 
it is possible for stokers to ‘‘ short-charge ” them, by careless- 
ness or otherwise. Mr. Maurice Graham, Assoc.M.Inst.C.E., has 
recently patented a simple automatic “ sure-feed” arrangement, 
which is said to entirely overcome any such defect. His 
arrangement is designed to ensure a full charge in the retort 
every time the lever is pulled, and prevent the slide at the 
bottom of the measuring chamber being closed when only half 
a charge has been distributed. This is done by fixing in the 
chamber, tank, or truck (and immediately above the bottom 
slide) a weighted hinged flap. The weight of coal in the cham- 
ber presses the moveable flap against the slide, and thus pre- 
vents the charge falling down the shoot until the bottom slide 
has been fully opened. The flap is then forced down with the 
coal; and, being the full width of the opening, this prevents the 
slide being shut until the whole of the coal has fallen from the 
tank. The flap is raised automatically by a small weighted 
lever; the stoker immediately afterwards returning the mala 
lever to its original position. 
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NOTES. 


The Carnot ;»Theory and Gas-Engines. 


Writing in the Engineer on the application of the Carnot 
theory to gas and air engines, Dr. Oliver Lodge, F.R.S., 
remarks that internal combustion engines are fed not with 
heat, but with chemical energy. Mixed substances may be 
introduced at any low pressure, and then ignited. The old 
gunpowder-engine was of this type; and so are guns. Internal 
combustion motors, however, Dr. Lodge reiterates, are more 
chemical engines than heat engines. They definitely consume 
substance, like a furnace, as well as heat like an engine. They 
have no fixed quantity of working substance to go round and 
round in a cycle; but they transform chemical energy partly 
into work and partly into heat. They represent both the 
furnace and the engine. In comparing their bulk with that of 
equivalent steam-engines, the bulk of the boiler must be included 
in the latter, and that of the gas-generator with portable or 
self-supplying patterns of the former. As Dr. Lodge pertinently 
observes, ‘the coal-bunker is common to both.” One pecu- 
liarity he notes of the gas-engine cycle is that the cylinder must 
somehow be emptied of the products of combustion before 
admission of the next charge; hence the diagram of such 
engines is obviously and notoriously a double-loop cycle. Dr. 
Lodge gives a typical diagram of an internal combustion engine, 
showing the pump loop below the engine loop, from which it 
has to be subtracted to give the resultant work. The most 
curious of this type of engine is one invented by Joule, wherein 
the resultant diagram looks like that of an Ericsson engine; 
but it works with a pump instead of a regenerator. It does not 
dispense with adiabatics ; but it replaces the isothermals by an 
approach to constant pressure operations. 


Glan’s Observations of Candle Flames. 

Commenting on the observations of Glan (see ante, p. 524) 
upon the relation between the dimensions and the luminosity of 
a candle-flame, the Electrician remarks that Faraday’s classical 
lectures on the candle did not exhaust the subject. Mention is 
also made of Professor Stokes’s pretty experiment of focussing 
the sun’s rays by a lens on the flame of a candle, which shows 
two bright discs where the cones of light strike the luminous 
envelope. The light thus concentrated illuminates the solid 
particles of carbon in these parts of the flame to a much 
greater brilliancy than that due to their intrinsic lighting power, 
which is the result of the heat of the flame; and they are thus 
shown to be capable of reflecting light, and consequently to be 
solid, The same point was made by Professor Lewes in his 
Cantor Lectures on the cause of the luminosity of gas-flames. 
Our contemporary further remarks that the luminous sheath of 
a candle-flame is very thin; and it is pointed out that Herr 
Glan has not called attention to the fact that the flame ofa 
candle is of an oval horizontal section, because of the wick. It 
is stated to be the practice to place the two candles in a photo- 
meter with the planes of the wicks at right angles to each 
other; but it is remarked that the flame is so nearly transparent 
that this precaution is generally unnecessary. Upon this and 
other points of the treatment of candles in the photometer, the 
recorded experiments of Methven and Sugg may be studied 
with advantage. Our contemporary declares that the mean 
projected area of the luminous part of the flame of a standard 
candle is about half a square inch ; and its brilliance is there- 
fore two candle-power per square inch. 


Lennard on the Cathode Rays. 

Some remarkable experiments have been made by Lennard, 
and are reported at length in Wiedemann’s Annalen, on cathode 
rays in the open air—the rays discovered by Hittorf, and 
studied by Crookes as radiant matter. These rays, although 
due to the electric discharge, are distributed in a manner which 
is perfectly independent of it. They are in many respects a 
phenomenon analogous to light, from which they are yet dis- 
tinguished in certain essential respects. Unlike light, the 
cathode rays will penetrate solid bodies, and are stopped by 
glass. These rays, under conditions detailed by Lennard, have 
penetrated sheet platinum more than seven times the thickness 
of the ordinary platinum foil. They make the air glow faintly 
around the so-called platinum ‘“ window” through which the 
emanate in the Lennard apparatus, while the platinum itself 
remains dark. Phosphorescent bodies exposed to the cathode 
tays glow with their characteristic lights, just as when these 
substances are enclosed in Geissler tubes. All these phospho- 
rescent phenomena are extinguished by bringing a magnet to 
bear; and the cathode rays produce no sensation whatever 
when they impinge on the skin, nor do they affect the eye. The 
atmosphere is a turbid medium for the cathode rays. They are 
actinic, yet have no heat. They will penetrate into the interior 
of spaces closed metallically, and are quite separable from the 
electric forces producing them. Their appearance further com- 
Plicates the puzzle of the ether. 
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nat G. Sumner, of the Ilford Gas-Works, has been appointed 
“anager of the Woking District Gas Company, Limited. This 
Situation was advertised in the Journat for Feb. 13 (No. 2340). 





TECHNICAL RECORD, 


THE CONSTRUCTION OF GASHOLDERS. 





At the Meeting of the Society of Engineers held last night, 
a paper on the above subject was read by Mr. E. Lioyp PEasE, 
Managing-Director of Messrs. Ashmore, Benson, Pease, and 
Co., Limited. We give below the principal portions of the 
communication, which was illustrated by models and diagrams. 


The author commenced his paper with the following remarks: 
Gasholder construction is far from being an exact science. It 
seems still to be in an experimental stage. There are no 
standard lines or data to be carefully adhered to, as in the 
construction of roofs and bridges. These latter are built to 
suit the purpose for which they are required, with sufficient 
strength, and without waste of material. Can this be said of 
the large gasholders of the present day? Judging by the 
diversity of design displayed, this question must be answered 
in the negative. 

In a search for economy in gasholder construction, the first 
and largest item that catches the attention is that of exterior 
support. Its cost is generally from 30 to 50 per cent. of the 
total expenditure, without contributing a single foot to the 
storeage capacity of the works. Let us look for a moment at 
the nature of the support supplied to keep the floating vessel 
of a gasholder in a level position. When a gasholder was the 
simple thing it was at the beginning of this century, it mattered 
little if the few short posts used were much more substantial 
than necessary. It is now a very different matter in the case 
of a modern gasholder, containing as many thousands as the 
former did hundreds of cubic feet. When a vessel of great 
size, rising to a height of 150 or 200 feet, has to be surrounded 
with 20 or 30 posts of a similar height, the question as to what 
constitutes a safe and economical support is one of great impor- 
tance, and on this point there is much diversity of opinion. 

Mr. Pease went on to say that marked contrasts in design 
are frequently met with in holders of about the same size ; 
and, in support of this statement, he cited three examples of 
three-lift holders. In the first, which was 150 feet in diameter 
and each lift 30 feet deep, the weight of the columns was 
553 tons, and that of the girders 159 tons—total, 712 tons. In 
the second, which was of the same diameter, but each lift 
6 inches deeper, the weight of the columns was 198 tons, and 
that of the girders 66 tons—total, 264 tons. In the third, which 
was exactly the same size as the first, the weight of the wrought- 
iron standards and girders was 128 tons only. This contrast, 
he said, force upon the mind the observation that, if the last- 
mentioned design is safe, the former designs are wasteful. 
For want of evidence to the contrary, it must be taken that the 
light lattice standards are strong enough. From the fact that 
very light standards are seen to successfully do the work re- 
quired of them round a large gasholder, the question arises 
whether the higher portions of them are of any value at all, or 
are ever called upon to bear an appreciable strain; and also 
whether the inflated cylinder of iron that they enclose, held 
rigidly by the lower portions of the standards, and incapable of 
the slightest bending or vibration, is not infinitely stiffer than the 
higher portions of the standards, and in reality (from its own 
inherent strength) as immovable as a rock, when the lower 
portions of the standards are of sufficient strength. 

There are other details, however, that have some importance. 
Many large holders that have worked with great regularity for a 
long period have crown carriages of the very simplest design, 
and, in comparison with some modern carriages, of the very 
lightest description. There is a fashionin these things; and at 
the risk of hazarding a suggestion that may be questioned, it 
would almost appear that the use of tangential and radial rollers 
in carriages on the upper lifts has spread from their use in the 
large holders of the South Metropolitan Company. If they are 
necessary, or their use is justified, onsuch exceptionally large 
holders, which in themselves struck out into a new line, canthey 
be considered to be necessary in holders not half the size, when 
past experience has abundantly shown that very simple, and 
almost fragile, carriages are sufficient? Ifthey are not neces- 
sary, their use is a mistake, seeing that they are, in proportion 
to their weight, by far the most costly part of a gasholder. The 
use of tangential rollers on the outer lift, when one or more lifts 
rise above the columns, is quite another matter, since the ques- 
tion of leverage of the wind presents itself. 

These two points—the massiveness of the exterior supports 
and the construction of the carriages that bear upon them, with 
the number and strength of the vertical stays in the holder body 
(and perhaps there ought to be added the weight of the top 
curb)—are all points in which there is great divergence in prac- 
tice. There is no finality in the existing information on these 
points. It is just possible that some surprising facts would 
come to light, if a careful investigation were carried out as to 
what is proved to be actually sufficient in various existing holders 
in the four points just referred to. The collection of designs 
thus formed, if selected in parts and placed together to form 
one holder, might lead to a standard design—light, simple, and 
cheap. This paper, however, attempts to approach the ques- 
tion of how far the construction of a holder can be cheapened 
and simplified from other considerations. 
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Mr. Pease then proceeded to consider the use of columns; 
his remarks being as follows: It goes almost without saying 
that the usual custom of providing columns to the full height of 
the holder is founded on the belief that the holder, when fully 
inflated, is not in itself sufficiently strong to resist the force of 
the wind. Possibly this has to some extent been led up to by 
the fact that holders have invariably been contained in exca- 
vated tanks and counterbalanced, in which case columns have 
to be provided to support the counterbalance. If it had not 
been so, and iron tanks on the surface had been used, it would 
very early have been found that the supporting arrangement of 
three ropes connected to one weight, even if the ropes were 
attached to the bottom curb, supplied all the support required, 
and that the holder itself was abundantly strong and stiff with- 
out assistance from any columns. If, then, the problem of gas- 
holder building had developed from the premises that small 
holders were sufficiently strong, instead of from premises that 
columns, while carrying the balance-weights, were also neces- 
sary for the support of the holder, there would not now be the 
very strong prejudice in favour of columns the full height of the 
holder that is so widely spread. Seeing that the largest gas- 
holder ever constructed has two lifts without external guide- 
framing, and many smaller holders have been built without 
columns of any description, the fact that guide-framing is, to 
some extent, superfluous has been demonstrated without doubt. 
But this fact is not generally acknowledged and acted up to so 
as to have become trite and uninteresting. 

In the opinion commonly prevailing, the function of columns 
divides itself into two—that of preventing distortion and of pre- 
venting overturning. If they are not necessary for the former 
case, they need only be built to meet the second demand upon 
them—that is to say, if a gasholder will keep its form, columns 
are only required to such a height as would prevent overturning. 
There are three factors that lend weight to the theory that the 
gasholder requires little, if any, exterior support. In the first 
place, the weight of the sides suspended from the top curb 
places the side sheeting in tension; and this is at its maximum 
at the top, and runs out to nothing at the bottom curb. At the 
bottom of the second lift—in a three-lift gasholder, for example 
—it exists to the extent induced by the weight of the outer lift. 
In the scond place, gasholders are by no means structurally 
devoid of power to resist the pressure of the wind ; for it must 
be remembered that they are more than able, as far as each of 
their lifts is concerned, to bear their own weight without dis- 
tortion, as is shown by the fact of their standing on the tank 
resting-stones before inflation. This structural strength may 
certainly be estimated as being in reserve; for, when inflated 
and suspended in a normal condition, their powers in this 
direction are quite untaxed. In the third place, inflation itself 
creates considerable additional stability in the holder. 

In considering the question of the ability of the free lifts, or 
lift, of a telescopic holder to withstand wind pressure without 
distortion, the strength imparted by all three factors before 
mentioned has to be estimated. In a case in which exterior 
support is discarded altogether, the tension in the sides induced 
by the hanging weight ceases to be a valuable factor, seeing that 
it practically does not exist where the light sheeting begins just 
above the bottom curb, and which is presumably where buckling 
would first of all show itself, because (if the expression may 
be allowed) it is not in this position pulling at anything, and 
therefore is not taut. 

In the following remarks, an attempt is made to estimate the 
ability of a three-lift gasholder, 180 feet in diameter and each lift 
30 feet deep, to resist the wind pressure when (1) supplied with 
outside support to the height of one lift, and (2) without any 
exterior support. The wind pressure of a 4o-lb. per square 
foot gale against the windward surface of the two upper lifts 
may be taken to be (180 X 60 X 40) + 2 = (say) g7tons. The 
question of parallelism of the gasholder need not come into 
question here; it is presumably secured by the weight and 
strength of that portion of the holder within the columns 
working of necessity with a horizontal movement. Whether 
other means besides the use of ordinary rollers and carriages 
can be with advantage adopted will be referred to later in this 
paper. The outer lift of a 180-feet holder may be taken to 
weigh about go tons. This is supported by the inner and 
second lifts. The lower part of the second lift (that just rising 
above the columns) is in vertical tension to the extent of go tons 
—that is, to the amount of the weight of the outer lift hanging 
upon it. The outer lift is essentially horizontal. Owing to its 
position within the columns, and its weight being distributed 
round the entire circle of the inner lift, there is obviously a 
strong tendency for the sides to maintain a vertical position, 
and for the crown of the holder to be horizontal and parallel 
with the outer lift. 

One of the models before you represents a three-lift holder, 
180 feet in diameter and each lift 30 feet deep. The two inner 
lifts are constructed of silk only, without any vertical stiffeners ; 
and the outer lift is made of tin, of such a weight as to give 
approximately the same water pressure as the outer lift of such 
a holder—viz., 2} inches. Any stiffness displayed by the two 
inner lifts is entirely due to the fact that they form the connect- 
ing link between the horizontal hanging weight of the outer lift 
and the vertical support of the gas. The holder can only be 
bent or distorted about the bottom part of its second lift by a 
force sufficient to overcome the vertical tendency of the gas, 





and bend it about the same point—the lower third of the gas 
being unaffected. There is an elasticity and springiness in a 
column of gas confined under these conditions, when the lower 
portion is contained in a heavy and horizontal vessel, sufficient 
to transform by inflation the most flimsy material into a sub. 
stantial structure. It may be argued, therefore, that there is 
considerable stability given to the free lifts of a holder by the 
column of gas they contain. Being vertical in itself, and held, 
as it were, as toa third of its height, in a vertical position, it 
supports the vessel by which it is confined. 

It is now necessary to consider the strength that the shell of 
a holder may possess as an iron structure, in forming an esti- 
mate of the ability of the lifts rising above the guide-framing to 
resist the force of the wind. It has been mentioned that the 
sides of a holder, while at rest, and standing upon the rest- 
stones in the tank, do not exhibit any signs of distortion in that 
portion of the sides that joins on to the strong plates of the cup, 
and that supports approximately the whole of the crushing 
weight of the sides. It is evident from this that the sides of 
the holder have at least this amount of structural strength—a 
strength that is not drawn upon when the holder is inflated 
and hanging suspended, in contradistinction to standing on the 
rest-stones. 

The second lift of the holder taken as an example weighs 
about 80 tons. As the ability to withstand a crushing force 
equal to this weight still exists when the holder is inflated, it 
must be considered when estimating the ability of the holder to 
offer resistance to the distorting power of the wind. Although 
this second lift is a structure capable of sustaining a weight of 
80 tons, the actual conditions under which it exists in normal 
circumstances are such that, in place of being subjected to 
compression, it is really in tension to about the same amount, 
owing to its own suspension and the weight of the outer holder 
(go tons) hanging upon it. The lowest portion of the light sheet- 
ing of the second lift, consisting of ;8,-inch sheets, may be con- 
sidered to be the first point at which buckling or crumpling 
would make its appearance. This, however, cannot take place 
until the vertical tension of go tons, and the latent strength of 
the sides of 80 tons—equal to 170 tons—have been overcome. 

Mr. Pease then proceeded to refer in detail to his diagrams; 
his remarks being as follows: The wind pressure of a 4o-lb. per 
square foot gale on the inner and second lifts is taken to be 48 
tons and 49 tons respectively. That of the inner lift is taken 
to be applied at the dip of the second lift, owing to the holder 
being a jointed structure. The two forces combined produce at 
the distance shown of g1 ft. 6 in. an induced strain of 24 tons, 
acting downwards. Against this 24 tons is to be placed one-half 
of the 170 tons of the combined resistances—that is, 85 tons 
against 24. The conclusion pointed to by these figures is that, 
while buckling tendency on the lee side of the holder may be 
taken at 24 tons, the force tending to keep them straight and 
vertical, owing to the tension induced by the outer lift, is as 
much as 45 tons—i.c., half the weight of the suspended outer 
lift. Thus the first of the two factors is in itself more than 
sufficient to resist the power of the wind; the structural strength 
of the holder remaining in reserve. 

Besides these two there is a third factor—viz., the strength 
imparted to the whole structure by the rigidity of the sheeting 
when inflated. The sides of a gasholder are, as is well known, 
constructed with strong vertical stays, frequently of channel- 
iron, connecting the plates at the top and at the bottom ofeach 
lift used in the construction of cups and dips or top and bottom 
curbs, The sheeting, which is placed on the outside, is fre- 
quently not attached to the stays. In an uninflated condition, 
the sheeting adds little to the strength of the shell; but the re- 
verse appears to be the case when gas at considerable pressure 
is confined within. For the lee side of a gasholder to assume 
a convex shape (in elevation), the formation of corrugations in 
the side sheeting is essential—that is to say, the iron necessary 
for the bulging or leaning over of the lee side can only be ob- 
tained by a flattening of the sides of the holder. 

If the top part of the second lift be considered to be forced 
over to the right by the great power of the wind, the sheeting 
would be found to be drawn into corrugations. The vertical 
stays on the lee side are greatly supported by the sheeting. 
The stays are attached at the top to the strong plates of the 
dip, to which the sheeting is also attached. In order to depart 
from the vertical, the stays through the heavy plating must drag 
upon a large area of sheeting. The sheeting on both sides of 
the holder, in order to admit of this movement, must, leaving its 
semicircular form, become flattened, and assume that of chords 
of arcs. This is prevented by the verticals, and also by the 
support given by the gas. While the former provides that no 
vertical contraction in the sides takes place, or any flattening in 
their immediate neighbourhood, it is the gas pressure within 
that renders the whole rigid, and sostruts out the sides that they 
form a very efficient backstay to the lee-side verticals. The 
centre-post and back legs of a derrick crane seem to be to some 
extent a parallel. The strength of the inflated side sheeting, 
together with the two factors dealt with previously, appear to 
make up a very effective trio, interacting one with the other. 

Passing next to the subject of gasholders without exterior 
framing, the author explained that no tension exists in the 
lower portion of the side of the outer lift of a holder, so that 
this could not be relied upon, as in the case when the second lift 
was being considered. In the case of the outer lift, the ability 
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to withstand the wind strain depends on the structural strength 
of the lift, and the rigidity imparted to it by the inflated sheet- 
ing. Referring toa diagram in which the wind pressure had 
been taken at 97 tons at 30 feet, and 50 tons at 15 feet, from 
the ground, and the induced compression at a point indicated 
at 40 tons, he said that, in a gasholder of ordinary construc- 
tion of this size, there would be about 40 vertical stays of 6 in. 
by 3 in. b }in. channel iron, and each might be estimated to 
be capable of resisting a vertical compression of 19 tons. 
Taking the 20 vertical stays on the lee side as effective at the 

oint named, there was a total effective resistance of 380 tons. 
He then went on to say : As suggested in the foregoing remarks, 
the side sheeting ties back the verticals, and this prevents 
them bending about the bottom curb to which they are fixed; 
and in this position they have the very great vertical resistance 
mentioned. The factor of safety of 9:1 shown by these figures 
(40 : 380 tons), leaves a margin for reduction on the score of too 
high an estimate of the efficiency of the channel-iron verticals. 
There is absolute proof that the outer lift, being able to sustain 
its own weight of go tons, is at least able to sustain a crushing 
force of 45 tons on the lee side, which in itself is 5 tons more 
than the estimated induced compression of the wind. There 
is, therefore, a sufficiency of strength by relying only on that 
absolutely shown to exist, and without the support of any 
estimate, however sound. Unless these arguments are alto- 
gether fallacious, there is a large margin of strength in an 
ordinarily constructed 180-feet diameter holder to withstand 
a gale of wind, without calling upon outside assistance to pre- 
vent distortion. 

The concluding portion of the paper was devoted to an 
explanation of the wire-rope system of guiding gasholders. 
The author stated that a well-designed gasholder does not 
require any exterior aid to enable it to withstand the force of 
the wind, except that which is necessary to keep it in its working 
position. The vertical rise and fall had been usually secured 
by the use of columns; but this was a very expensive method. 
By doing without columns or wrought-iron standards, and 
arranging that the wind strain on the upper portion of the 
holder should be transmitted through the holder itself to 
the ground-line, a great saving in cost must obviously be 
effected. How this could be secured by means of steel ropes he 
then proceeded to describe by the aid of a diagram, showing in 
outline a single-lift holder in section, with one rope passing 
over the crown. He pointed out that three is the smallest 
number of ropes required for producing parallel movement in 
a holder; one rope checking irregular movement in a single 
direction only. He next showed the training of one rope, and 
explained that, if the circumference of a holder were divided 
into three equal portions by three ropes trained as that was, it 
would be impossible for the holder, under any circumstances, to 
rise or fall irregularly. The working of two ropes was shown 
by a model; and the threading of a rope on a two-lift holder was 
explained by a diagram. Another model showed four ropes 
on a two-lift holder ; their function being to equalize the balance 
between the lee and windward sides. The supporting power 
of a single rope was briefly examined, as an interesting feature 
of the subject; and it was demonstrated that the way in which 
the rope was trained enabled it to do duty up to double its 
strength. Exemplifying this by a three-lift holder, 180 ft. by 
go ft., it was shown that, under the pressure of a 4o-lb, gale, 
support to the amount of 36 tons would be wanted. It would 
therefore require a holder of this great size to strain nearly 
to breaking-point one ordinary 3-inch steel rope. Mr. Pease 
explained that this was given merely as an illustration of the 
power available in steel ropes in supplying the necessary sup- 
port for large holders; but, in actual practice, such a holder 
would be supported by (say) eighteen j-inch ropes. These 
details in connection with the rope system might, he said, 
appear somewhat out of place in a paper which commenced 
with a criticism of the cost of modern holders; but perhaps 
they could claim admittance on the ground that the support of 
the holder was a very large item in the cost, and that the 
economy of using new means, or the wastefulness of the old, 
~— not be estimated until the new method had substantiated 
its claims. 


‘The paper was followed by a discussion, a report of which 
will be given next week. 
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_The Summer Instructions of the Gas Referees.—The Notifica- 
tion which the Metropolitan Gas Referees have just issued for 
the coming summer is of special interest, inasmuch as, in addi- 
tion to the usual intimation of the reduction in the maximum 
quantity of sulphur permissible in the gas from 22 to 17 grains 
Per 100 cubic feet, the instructions lately issued in regard to 
candles are included. These, it may be remembered, were 
Siven in the JournaL for Dec. 19 last (p. 1133); and those now 
issued are, with a few changes, in the same terms. As the 
Referees have laid down definite rules as to the candles, the 
paragraph in the instructions as to testing for illuminating 
ed which specified that they were to be as prescribed by the 
etropolis Gas Act, 1860, has been altered accordingly. There 
the two additional appendices—one as to the method of washing 
€ wicks, and the other as to determining the melting-point of 
€ spermaceti. 





MICHIGAN (U.S.A.) GAS ASSOCIATION. 


First Annual Meeting at Grand Rapids. 

This meeting was held on the 21st of February, under the 
chairmanship of the President—Mr. Sedgwick Dean, of Ann 
Arbor. One item in the report of the Executive Committee 
was a recommendation that a synopsis of the proceedings 


should be furnished to “the three gas journals” free of 
charge. This was adopted by the meeting, with an amendment 
to the effect that the President’s address should be published 
in full. The “synopsis” simply gives the titles of the papers 
read, and states that discussions followed their reading. They 
were as follows: ‘“‘ How to Hold our Present Business and 
Gain New,” by Mr. E. F. Gallagher, of Ionia; ‘‘ The Scope and 
Aims of the Michigan Gas Association,” by Mr. H. D. 
Walbridge, of Grand Rapids; ‘“‘ The Effect of Electric Currents 
upon Gas-Pipes,” by Mr. H. W. Douglas, of Ann Arbor. 

The President, in his address, contrasted the surroundings 
of the gas business thirty years ago with those of to-day. These 
were: 12 to 15 candle gas at 16s. to 25s. per 1000 cubic feet, 
sperm and tallow candles, and lard or fish oil at 5s. or 6s. per 
gallon, as compared with 20 to 35 candle gas at 3s. to 6s. per 
1000 cubic feet, electricity at cost or less, petroleum at 3d. to 
5d. per gallon, with greatly improved lamps. Yet, he said, 
their business was healthy, prosperous, and growing, and the 
object of the Association was to render the individual tact and 
skill that had made these results possible, the common property 
of the members. Addressing himself to the future of the gas 
industry, he said that petroleum was the strongest competitor 
gas suppliers had to encounter. He gave reasons for con- 
sidering that this material could not be sold cheaper than it 
was at present; while improvements in lamps had been 
practically at a standstill for the last three years. Turning 
to electricity, so far from this being cheapened in the future, 
its price must be advanced, if dividends were to be earned by 
it; and its worst competition had been already experienced. 
In the new Welsbach burner, they had a cheaper and better 
light than could be furnished by either electricity or oil. Gas 
was the best agent for driving street cars—being stored under 
pressure in cylinders; and with gas at 4s. 6d. per 1000 cubic 
feet, the cost was 34d. per train-mile. Gas should be sold 
at low rates for power purposes ; and he argued at considerable 
length in favour of a sliding scale of discounts according to the 
quantity of gas used. Attention was directed to the conclusions 
arrived at in the report on gas-stoves recently issued by the 
Lancet in London. In conclusion, the President emphasized 
the importance of supplying good gas, pushing every possible 
improvement in appliances, and giving careful attention to 
every detail of the business. 


<> 
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THE RELATIVE ECONOMY OF PETROLEUM, GAS, AND 
ELECTRICITY AS LIGHTING AGENTS. 


A short time ago, an address on the above subject was 
delivered to an Association of Engineers composed of former 
students at the special schools at Ghent, by M. Verstraeten, 
President of the Association, and General Director of the 
Belgian Gas Lighting and Heating Company. Theaddress has 
been printed as an extract fromthe Transactions of the Associa- 
tion, and a copy has been forwarded tous. The task M. Ver- 
straeten set himself was to examine, from an economical point 
of view, the three lighting agents now generally in use—viz., 
petroleum, gas, and electricity—and he investigated the subject 
with considerable care. In making his calculations, he took, on 
the one hand, the expenses of first establishment, sinking fund, 
and maintenance ; and, on the other, the cost of liquid, fluid, or 
current. These he reduced to the Carcel unit, and then pro- 
ceeded to consider each illuminant separately, and to apply it 
first to a group of small installations of 10 Carcels, working on 
an average 600 hours per annum, and then to another group of 
100 burners, working on an average 1000 hours annually. The 
gas-burners considered by M. Verstraeten were of the batswing, 
Argand, regenerative, and incandescent types; and arc and 
incandescent systems of electric lighting were compared with 
them. As the result of his researches, he arrived at the follow- 
ing figures as the cost per Carcel-hour for the small installations, 
with the most improved appliances: Petroleum lamp, r’orc.; 
Argand burner (Bengel-Sugg), 1°49c. ; small regenerative burner, 
1'20c.; incandescent gas-light, o*7oc.; incandescent electric 
lamps, 5‘02c. Considered from the point of view of economy, 
he places them in the following order: Incandescent gas-light, 
1°00; petroleum lamp, 1°58; small regenerative lamp, 1°70; 
Argand burner, 2°10; incandescent electric lamp, 7°18. Con- 
sequently, in Brussels, supposing the production of electric 
current to be remunerative, the light afforded by it, when 
emitted horizontally by an incandescent lamp, costs seven times 
as much as that afforded by a Welsbach gas-burner. Taking 
the larger installations, M. Verstraeten found the cost per 
Carcel-hour to be as follows: Petroleum lamp, o'goc.; Argand 
burner, 1°44c. ; large regenerative burner, o°62c. ; incandescent 
gas-light, 0°63 ; incandescent electric lamp, 4°37c. In all these 
cases the emission of light was horizontal, with the exception of 
the large regenerative burner, in which it was vertical. Placing 
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these appliances in their economic order, we have: Large 
regenerative lamp, 1°000; incandescent gas-light, 1041; petro- 
leum lamp, 1°449; Argand burner, 2°318; incandescent electric 
lamp, 6'992. Electricity would therefore still cost seven times 
as much as gas consumed on the regenerative or the incandes- 
cent system. M. Verstraeten next brought into comparison 
two arc lamps—a 4 ampére and a 10 ampére—without opaline 
globes, with the following results per Carcel-hour for 1000 
hours’ lighting, leaving out of consideration conduits, meters, and 
fixed supports: Petroleum lamp, o'g60c.; incandescent gas- 
light (2°5 Carcels), 0°613c.; regenerative lamp (10 Carcels), 
o’610c.; small arc lamp, 1°204c.; large do., 0°769c. Considered 
economically, the lamps stand thus: Large regenerative lamp, 
1'00; incandescent gas-light, 1°05; large arc lamp, 1°26; petro- 
leum lamp, 1°57; small arc lamp, 200. These figures show that 
Brussels gas, when properly employed, is cheaper than petroleum 
at roc. per litre (1'14d. per quart), only half as costly as the small 
arc lamp, and much more economical than the larger one. M. 
Verstraeten thinks that, in view of the progress made during the 
past few years in connection with the three systems of lighting 
investigated, the future may possibly have some surprises in store ; 
but he shows, by means of a table, that the yield of light is 
still very low. For instance, he states that a good petroleum 
lamp utilizes, for the production of luminous rays, only 1-224th 
part of the total calorific energy put into it. The ordinary 
batswing burner is a still more wasteful appliance, seeing that 
it gives out, in light, only 1-364th part of the heat-units con- 
fided to it. The yield of the Welsbach burner is nearly six 
times, while that of the incandescent electric lamp is more than 
twenty times, and of the arc lamp nearly a hundred times, that of 
the batswing burner. It is only arc lamps, therefore, that fur- 
nish a really presentable yield. M. Verstraeten remarks that 
considerable progress will have to be made with all the other 
burners ; but he thinks this will be accomplished. Judging by 
recent experience, he finds that it is gas which, in the utilization 
of energy, by incandescence, has taken the greatest step in 
advance; and he is of opinion that further improvement will 
be effected, and the appliance cheapened. Hedoes not find any 
similar evidence of advance by petroleum or electricity. The 
latter has its special properties as an illuminating agent; but, 
as he says, the main point is whether or not there will bea 
really genuine demand for it. To his mind, the examples 
afforded by the large towns are not particularly encouraging ; while 
in the small ones there is not very much scope for electricity. 
However, if electricians fail, gas suppliers may be successful ; 
and their existing plant, staff of officials, and long establish- 
ment ought to give them a certain advantage. M. Verstraeten 
thinks that, where a supply of electricity is demanded, gas com- 
panies should put clearly before the public the advantages, 
inconveniences, and cost of the new system, so as to avoid need- 
less expenditure—perhaps waste—of money. 


y~ 
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THE SCIENCE AND PROGRESS OF GAS COMBUSTION. 








Discussion on Mr. Bellamy’s Paper. 

In the Journat last week (p. 571), we gave an abstract of the 
paper on the above-named subject recently read by Mr. C. R. 
Bellamy before the Liverpool Engineering Society. As already 
mentioned, it gave rise to a discussion, a few points in which 
are given below. 

The first speaker was Mr. A. Bromley Holmes, M.Inst.C.E , 
Managing-Director of the Liverpool Electric Supply Company. 
He thanked Mr. Bellamy for his paper, which, he said, showed 
some astounding advances in gas lighting. He thought, how- 
ever, that gas was objectionable as an illuminating agent, 
especially as a vitiator of the atmosphere, and on account of 
the consumption of oxygen which was continually going on. 
He asked the author if he could give any figures as to the 
quantity of oxygen consumed by the incandescent gas-burner. 
Mr. Bellamy had incidentally alluded to a paper contributed to 
the Society, in which a comparison had been made between the 
cost of gas and that of electricity. That paper was written 
by him (Mr. Holmes), and the figures were calculated on an 
assumed yield of light of 4 candles per cubic foot of Liver- 
pool gas; while he noticed that Mr. Bellamy’s were based on 
results arrived at with the incandescent gas-burner, with its 
19 candles per cubic foot. He thought the author’s assump- 
tion that the cost of maintaining the mantle of the incandescent 
gas-light would not more than equal that of replacing the 
incandescent electric lamp was erroneous. He understood 
that a mantle cost 1s. 9d., while an incandescent electric lamp 
could now be obtained for 9d.; and he thought the life of the 
latter would be far greater than that of the former appliance. 
Another speaker (Mr. C. S. Pain, Assoc.Inst.C.E.) referred to 
the use of regenerative gas-lamps, which he said he had found 
very useful, in consequence of their causing no downward 
shadow. He had made several efforts to utilize them for 
ventilating purposes, by connecting them with a chimney flue ; 
but he found this was impracticable owing to occasional 
down-draughts, deposits of soot, &c. He was anxious to ascer- 
tain whether the incandescent gas-burners could be turned 
down as easily as those of the ordinary form. Mr. T. 
L. Miller, Assoc.M.Inst.C.E., stated that he had ascertained 
from one of the agents of the Incandescent Gaslight Com- 





pany that the estimated cost of maintaining one of their 
burners was gs. per annum; and he thought that, if this 
amount were added to the charge for gas for that type of 
burner, it would equal, in point of cost, the ordinary form of 
burner. He considered the heat evolved by the incandescent 
gas-burner was greatly in excess of that of the ordinary form of 
burner; and he regarded this as an objection to its use. The 
President (Mr. H, Percy Boulnois, M.Inst. C.E.) said he desired 
to personally thank Mr. Bellamy for his excellent paper, and 
for the useful experiments he had performed during the evening, 
He thought they were most valuable from an educational point 
of view; and he regretted that the gas authorities had not been 
sufficiently alive to their own interests to recognize the import- 
ance of keeping their consumers posted with the best informa- 
tion available on the subject of gas combustion, It was of vital 
interest to gas consumers; and he thought the appointment of 
suitably trained inspectors, for the purpose of advising as to the 
economic use of gas, would be regarded as a great boon by the 
public, and would result beneficially to the companies. 

In replying to the various speakers, Mr. Bellamy pointed out 
that one great advantage of the incandescent gas-burner was 
the lessened consumption of oxygen for the illumination 
obtained. - The 60-candle light which was before them was 
maintained with a consumption of only 6 cubic feet of oxygen 
per hour; while for the maintenance of the same light with an 
ordinary flat-flame burner, 30 feet would be required. With 
reference to the cost of the mantle, he believed that the retail 
price was 1s. od., as stated; but he thought that Mr. Holmes 
had quoted the wholesale price for the incandescent electric 
lamps, which he did not think could be purchased separately 
for anything like gd. each. With regard to the adaptability of 
regenerative lamps to ventilating purposes, he thought Mr. 
Pain’s experiment had failed, not because the burner was 
unsuitable, but rather on account of the improper construction 
of the flue; and instances were given of different flue-tubes and 
cowls that were working with perfect satisfaction. The incan- 
descent gas-burner could be readily turned down, as it was 
provided with a bye-pass jet rated at about o'1 cubic foot per 
hour. As to the cost of maintaining an incandescent gas-light, 
he believed the Company were prepared to maintain them for 
gs. per annum; but with this addition to the gas charge it was 
clear, upon reference to the diagram before them,* that the 
total annual cost would then be 50 per cent. less than in the 
case of the next best burner. In regard to the heat evolved, it 
was obvious that the ratio was lower for the light emitted than 
in the case of the ordinary type of burner. This was roughly 
demonstrated by placing the hand over different forms of 
burners adjusted to the same consumption. 


A very cordial vote of thanks was accorded to Mr. Bellamy for 
his paper. 





Death of Mr. T. C. Hopper.—lIntelligence has lately reached 
England of the death, at Germantown (U.SA.), at the age of 
67, of Mr. Thomas C. Hopper. Deceased, who was a native of 
Biddenden, Kent, went to Philadelphia in 1851, and became a 
member of the firm of Messrs. Code, Hopper, and Co., gas- 
meter manufacturers, which firm was subsequently merged in 
the American Meter Company, of which Mr. Hopper was 
President up to the time of his death. Deceased was very 
largely interested in many of the American gas companies ; and 
his sons hold important positions in the gas undertakings of the 
United States. 

Electric v. Incandescent Gas Lighting.—The subjoined re- 
marks appeared in the Electrician for the 23rd ult.: ‘The fol- 
lowing statistics, supplied by the Stockholm central electric 
station and by the Stockholm Electric Light Company, throw an 
interesting light upon the effect produced upon electric lighting 
in Stockholm by the introduction of the Auer gas-light in that 
city. The latter light was introduced in Stockholm in the 
autumn of 1892—the same time as the electric central station 
was opened. The immediate effect was the loss of a subscriber 
for twelve 16-candle power lamps. At the end of the year, 
the station was supplying a total of 4750 incandescent lamps, 
which during 1893 increased by 2650 lamps—making a total of 
7500; the increase on the year being equal to 58 per cent. 
During the same year, the station lost two subscribers, with a 
total of eight lamps, who adopted the Auer burners. From 
Jan. 1 to Feb. 22 this year, there was an increase of 102 lamps, 
from which must be deducted the 21 lamps of one subscriber 
who went in for the Auer light. It will thus be seen that during 
all that time the central station only lost four subscribers, with 
an aggregate of 41 lamps, or about o*5 per cent. The Stock- 
holm Electric Light Company had at the beginning of 1893 4 
total of 5052 lamps of 16-candle power, which at the end of the 
year had increased to 5567 lamps. The Auer burners cannot, 
therefore, be said to have done the electric lighting establish- 
ments much harm, although there is reason to believe, says our 
Scandinavian correspondent, that the number of people requir 
ing electric light would have been larger had not the Auer burners 
been in competition.” 





* The diagram referred to showed the cost of maintaining a gas light, oF 
lights, having an illuminating power of 60 candles, for a year of 2000 lighting 
hours, with Liverpool gas, at 3s. 4d. per 1000 cubic feet, with various forms 
of burners. The figures are as follows: Incandescent gas-light, 208: 5 
regenerative lamp, 66s.; Argand burner, 86s.; governor burner, 1005. ; 
ordinary No. 4 brass-cased fishtail burner, 214s. 
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REGISTER OF PATENTS. 


Gas and other Internal Combustion Engines.—Davy, D., of Shef- 
field. No. 4696; March 3, 1893. 

This is an engine on the same lines as the patentee’s former inven- 
tion—No. 3401 of 1893—its object being ‘‘ to economize the consump- 
tion of gas or combustible vapour, by transforming into useful work a 
considerable portion of the heat (resulting from the combustion of an 
explosive mixture in a gas or other internal combustion engine), which 
would otherwise be carried off by the water-jacket.’’ This is effected 
by causing the burning gases to heat and expand a relatively large 
volume of air, preferably interposed between the combustible charge 
and the working piston; the explosive charge and the air being com- 
pressed to about the same degree, but contained in different chambers, 
so as to remain separated until, by the ignition of the former, the 
burning gases are caused to expand into, mix with, and highly heat 
the air contained in the working cylinder—the surplus heat of the 
burning gases being thus converted into work by the expansion of the 
air. By thus separating the inflammable mixture in the combustion 
chamber from the compressed air contained in the working cylinder, 
until the point of ignition, a rich mixture may be used in the former, 
and yet a much larger aggregate proportion of air to gas may, it is 
claimed, be used than is possible in gas-engines of the ‘Otto”’ or 
similar type. 

The working cylinder inhales and compresses air only, while the 
inflammable mixture is supplied to the combustion chamber by a 
pump; communication between the working cylinder and its com- 
bustion chamber being, if necessary, controlled by a valve opened 
from the engine-shaft, or by the force of the explosion, at such point 
in the compression stroke that the combustible charge is about to be 
(or has been) brought to the point of ignition, and remaining open 
during the working and exhaust strokes, and preferably during the 
inhaling stroke also—the mixed air and burnt gases exhausting from 
the cylinder through the combustion chamber. 

In order that the engine may economically work upon the four- 
cycle principle, there are two working cylinders, each provided with 
a separate combustion chamber, and one pump supplying both; the 
phases of working in the two cylinders being so timed that the first 
phase in the one coincides with the third phase in the other, and so 
on. The pump meanwhile inhales and compresses at each revolution 
of the engine a combustible charge, which it delivers to the combustion 
chambers of the cylinders alternately; communication of the pump 
with the combustion chambers being controlled by valves. 


Self-Acting Atmospheric Gas-Burner.—Smith, W. B., of Chelsea, 
S.W. No. 5312; March 11, 1893. 

This invention (in the words of the patentee) consists ‘‘in heating a 
specially constructed cage of wire, or other material sufficiently refrac- 
tious—i.¢., having sufficient heat-resisting properties—by means of a 
burner so constructed that the gas, with a quantity of air, issues at a 
high velocity ; thus concentrating the flame, and resulting in an intense 
heat, rendering the cage incandescent. The action of the burner de- 
pends upon the energy due to the gas being aboveatmospheric pressure 
being used up in causing the mixed gas and air to issue from the out- 
let of the burner at a high velocity, producing a flame of intense heat- 
ing power.”’ 

The cage is constructed without wires crosswise to the principal 
part of the flame—i.e., where the principal heating of the wires takes 
place ; all the wires being approximately in planes containing the axis 
of the flame. These wires are kept in their proper relative positions 
by two collars or rings, one at the bottom, and the other at or near 
the top of the cage. The bottom collar of the cage is free to move up 
and down, to allow for the expansion and contraction of the wires. 


Measuring Liquids and Gases.—Bullough, C. T., of Brixton, S.W. 
No. 5487; March 14, 1893. 

This apparatus consists of a double-acting cylinder, fitted with a 
leather packed piston and gland ; or two single-acting cylinders could 
be used without the gland. The piston-rod, in the case of the double- 
acting cylinder, would be hollow in its length, with slides having a 
hinged piece attached toa link at one end, and with the other end 
hinged to the slide-valve, so as to impart a portion of the pistons’ 
travel to it. The cylinder has the necessary ports and passages 
parallel to its bore; the middle or exhaust port being extended at its 
ends. The slide is of the ordinary D type, with a port at each end of 
its exhaust chamber. This communicates with a small cylinder upon 
the top of the slide-valve, fitted as the measuring cylinder. The 
piston-rod of the slide cylinder may be extended at both sides, so that 
it will fit between two parallel faces in the interior of the casing ; but 
it engages into a T-slot on one side only. In applying this invention 
for gases, bellows would be used by the patentee after the usual manner 
in dry gas-meters. 

The action of the apparatus is as follows: The piston of the 
Measuring cylinder, attached to the hollow piston-rod, travels from 
one end of the measuring cylinder almost to the other. The hinged 
~ then touches at the end of the hollow piston-rod, and so imparts 

This opens one of the ports in 





pe kenga motion to the slide-valve. 
ith tag and causes the slide cylinder to move to the side, and so 
aia el ——- The meter having only one slide and one face, the 
ifit of which is rectilinear, the faces are kept in better order than 

moved in one direction only,and both cylinders used one common 


pes The slide face may be cylindrical ; the outside of the slide 
woes turned a fit, so that it can be made to revolve back- 


coun d forwards through a lever, rifle, or other means. The valve 
slight oo the measuring cylinder ports would only need to have a 
slide ¢ eine behind it, so as to keep it tight ; and the two ports in the 
peed yiinder would come alternately opposite ports in the slide 
8, and so work the cylinder and slide over the measuring ports. 


Rallway Carriage Gas - Lamps.—Thomas, T. C. J., of Finsbury 

‘ta ‘ Ne No. 5865 ; March 18, 1893. 
with Ps nection relates to a railway carriage roof-lamp, constructed 
© or more burners, arranged to burn in a closed globe, and 





carried by a jointed gas-supply pipe. The chimney casing (forming 
therewith an air-heating passage or chambér) and reflector-baffle are 
so arranged below the chimney as to prevent the direct upward pas- 
sage of hot gases from the burners to the chimney, and so as to form 
with the chimney an exit passage for the hot gases. In escaping, these 
gases are caused to heat the wall of the air-regenerator; the parts 
being arranged so as to form a compound reflector, having no dark 
central space, and adapted to be readily removed from, and replaced 
within, the lamp casing as one piece, either with the jointed gas-supply 
pipe or independently of it. 


Gas Cooking and Heating Stoves.—Pullar, A., of Norwood, and 
Leeds, L. W., of Berners Street, Oxford Street, W. No. 8585; 
April 28, 1893. 

One form of stove constructed according to this invention consists 
of a bottomless chamber, provided with doors and with a heating de- 
vice like that described in patent No. 5841 of 1886—that is, ‘‘ luminous 
flame gas-jets burning in the open, beneath a refractory arch or over- 
hanging block which may be faced or not with asbestos.’’ Where the 
arches or blocks employed do not cover the top of the chamber, a 
sheet of asbestos is placed above, for the purpose of throwing down 
the heat. In this chamber, and below the gas-jets, are grooves for 
holding trays or pans, in which articles to be cooked by downward 
radiation of the heat are placed. Above this chamber, is a removable 
oven (having suitable inlets for the entrance of the heat), in which food 
may be cooked, water boiled, and the like—suitable arrangements 
being provided for the object aimed at. The lower or heating cham- 
ber may, if desired, be provided with a double casing, so as to retain 
the heat, and so form a boiler or water jacket, in which water may be 
heated; means being provided for drawing off the water, and for the 
escape of steam. 


Gas-Engines.—Abel, C. D.; communicated from the Gas-Motoren- 
Fabrik Deutz, of Deutz, Germany. No. 9181; May 8, 1893. 

This invention relates to means of regulating the speed of four-stroke- 
cycle gas motor engines, of the kind described in patent No. 4823 of 1890, 
where a chamber containing a flexible diaphragm, piston, or the like, 
was subject to the varying pressures occurring in the working cylinder, 
whereby it was moved so as to actuate a hit-and-miss device in con- 
junction with the discharge-valve of the engine and of a lever or rod 
actuated by the engine-shaft, in such a manner as to cause the valve 
to be opened during the discharge stroke of the engine piston, and to 
remain closed during the suction, compression, and firing strokes. 

According to the present invention, the chamber, with its diaphragm 
or piston and hit-and-miss device, is utilized for regulating the speed 
of the engine in the following manner: The space in the chamber 
behind the piston or diaphragm is put in communication with the 
interior of the cylinder (or with the air-supply passage to the combus- 
tion space), by means of a pipe or passage, provided with a check-valve, 
which closes automatically after the air pressure in the chamber has 
either been reduced by the suction stroke of the piston, or has been 
increased by the compression stroke, so as to prevent the entrance or 
escape of air-pressure to or from the chamber. 

The action of the apparatus thus arranged is as follows: Assuming 
the chamber to be provided with a flexible diaphragm, connected by a 
rod to a hit-and-miss lever pivoted to the discharge-valve, and to be 
put in communication with the air-supply passage of the explosion 
space of the cylinder by a pipe, with a check-valve that allows the air 
pressure to be withdrawn from the chamber by the suction stroke, but, 
in closing, prevents its re-entrance, then-on the occurrence of the suction 
stroke, the diaphragm, in being forced inwards by the atmosphere on 
account of the reduced pressure in the chamber, will draw the hit-and- 
miss lever of the discharge-valve to one side, and will prevent it being 
forced open by the eccentric-rod during the return or compression 
stroke, as in the arrangement described in the 1890 patent. Instead, 
however, of the hit-and-miss lever being at once brought back into its 
normal position by the free re-admission of the air into the chamber, 
as was formerly the case, the air cock or valve on the chamber, being 
only slightly open, will restrict the entrance of the outer air, so as only 
to allow the diaphragm to move the lever slowly back into the normal 
position. This action is so timed that the hit-and-miss lever will only 
arrive in its normal position at the time the piston is at the end of its 
working stroke, so that the eccentric-rod can then force open the dis- 
charge-valve. From this arrangement, it will be seen that, if the 
engine is running too fast, the working stroke will have been completed 
before the hit-and-miss lever has arrived in the normal position, to be 
acted upon by the eccentric-rod, so that the latter will fail to open the 
discharge-valve. Consequently, the piston in performing its return 


stroke will compress the combustion gases in the cylinder ; and on the 
following outstroke, these gases will expand again, and no combustible 
charge will be admitted. This action will be repeated until the speed 
of the engine has become reduced to the normal again, when the hit- 
and-miss lever will arrive in line with the eccentric-rod at the end of 
the working outstroke, and the discharge-valve will again be opened 
during the expelling stroke. 














| 

| 

#3 [ —-! 

. | 
Fig. 1 shows a sectional side view of a gas motor engine, having the 
above-described improvement applied. Fig. 2 shows a modification, 














614 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 


[April 3, 1894. 





in which the separate air-cock is dispensed with. The arrangement 
in both cases is supposed to be applied to apparatus shown in fig. 1 
of patent No. 5273 of 1890. 

Q is the mixing inlet-valve, which is supplied with air through the 
pipe L, and with gas through the pipe M, and which opens automati- 
cally on the suction stroke of the engine-piston. F is the discharge 
valve for the combustion gases, which is opened during the expelling 
stroke of the piston by means of the eccentric A on the crank-shaft, the 
eccentric-rod B, the reciprocating-rod C, and the hit-and-miss lever E, 
pivoted to the discharge-valve F, and connected to the flexible 
diaphragm H of the cup or casing G, the interior of which (as before 
described) is put in communication with the air chamber O by means 
of a passage K, soas to effect the moving of the lever E out of line with 
the rod C during the suction stroke of the piston. 

According to the present invention, there is provided in the passage 
K acheck-valve I, which opens freely during the suction stroke, for 
allowing the air to be exhausted from the cup or casing G, but which 
then closes, so as to prevent the re-entrance of theair. There is also 
provided on the cup G an air-cock T. Thus, with this arrangement, 
it will beseen that, during the suction-stroke, the consequent inward 
motion of the diaphragm H will draw the lever E out of line with the 
rod C, which will consequently fail to force open the discharge-valve 
F during the following instroke, so that the combustible charge will 
then be compressed. 

At the end of the suction stroke, the valve I will close, so as to 
prevent the re-entrance of air into G through the pipe K; but, the 
cock T being slightly opened, air will penetrate slowly through it into 
the cup G; thus allowing the diaphragm to move slowly outwards 
again, assisted by a spring X. By this means, the lever E will be 
gradually brought back into the position in line with the rodC. This 
action is so regulated by the adjustment of the cock T, that the lever 
is brought into the position just before the commencement of the 
expelling stroke of the piston, when the engine is running at the 
normal speed, so that, at the commencement of it, the discharge-valve 
F will be forced open. If now the normal speed of the engine be 
exceeded, the rod C will advance for forcing open the discharge-valve 
before the lever E has arrived in the normal position, as the action of 
the diaphragm is constant and independent of the speed of the 
engine. Consequently, as the discharge-valve will remain closed, the 
piston will compress the combustion gases of the previous explosion 
by its instroke; and these will expand again during the following 
outstroke. The engine will thus continue to work without explosive 
charges until the speed has been sufficiently reduced for the lever E 
to be brought into its normal position again, by the time the rod C is 
being advanced towards it for opening the valve during the instroke 
of the piston. By increasing or decreasing the opening of the cock T, 
the normal speed of the engine can therefore be increased or 
decreased. In fig. 2 the air-valve T is dispensed with, and. the 
regulated restricted re-entrance of the air into the cup G is effected 
by keeping the check-valve I slightly open. For this purpose, the 
valve I is suspended by a slotted connection from a pin P, that can be 
raised or lowered by a spindle R screwing through the valve casing ; 
and the valve is provided with side channels which, when the valve is 
held slightly open, are made to communicate to a restricted extent 
with channels formed in the casing, so as to allow a more or less 
restricted flow of air back to the casing through the pipe K after the 
suction stroke. During the suction stroke, the valve is free to rise 
sufficiently, owing to its slotted connection with the pin P, to allow the 
air to be drawn freely from the casing G. 





Preventing Water-Pipes Bursting in Time of Frost.—Bidder, G. P. 
of Palace Chambers, Westminster. No. 9539; May 12, 1893. ’ 
In his specification, the patentee says: ‘‘ The bursting of a water- 
pipe in time of frost is caused, as is well known, by the expansion of 
the water when freezing. According to my present invention, I 
prevent such bursting of the pipes by combining therewith an inner 
pipe of smaller diameter, made of elastic material—or, preferably, a 
series of comparatively short cylinders of such elastic material, 
closed at the ends; such inner pipe or cylinders being filled with air 
at ordinary atmospheric pressure, or at a pressure proportionate to 
that of the water in the pipes. When cylinders are employed, these 
are provided with eyes or other means of attachment at the ends, so 
that they may be connected together in a longitudinal direction, so as 
to form a continuous chain of cylinders within the supply-pipe. 
When the temperature falls to freezing point, the more or less free 
expansion of the ice is provided for by causing it to compress the air 
cylinders, which are so adjusted in diameter as to enable them to 
take up the whole expansion due to the freezing of the water in the 
supply-pipe, without permitting the pressure to rise above a safe limit. 
The advantage of using separate cylinders of short length over the 
continuous pipe, consists in that, if an accidental perforation or 
leakage of a cylinder should occur, this merely puts that particular 
cylinder out of action, instead of permitting the whole pipe to be 
filled with water and rendered useless.”’ 


Retort-Lids.— Walker, C. C., of Donnington. No. 23,471 ; Dec. 6, 1893. 
The object of this improvement on patent No. 6229 of 1884, is to 
provide means whereby more efficient rubbing action of the lid upon 
the rim of the mouthpiece is ensured, by making the eccentric boss 
which is upon the screw, and which engages in the corresponding 
recess in the lid, of less depth or thickness than hitherto, or than the 
depth of the recess ; and by placing a flexible device (such as a coiled 
or bow spring) between the lid and the cross-bar, so as to keep the lid 
in contact with the rim of the mouthpiece during the final portion 
of the operation of the screw in closing the mouthpiece, and also 
during the first portion of the operation of the screw in opening the 
mouthpiece—during which times the eccentric boss gives an eccentric 
movement to the lid, ensuring a very efficient rubbing of the lid on the 
rim of the mouthpiece. 
_ Fig. 1 is a plan, and fig. 2 is a section of the retort mouthpiece and 
lid. Fig. 3 is a part sectional view, drawn to a larger scale. Fig. 4 is 
a plan showing a different kind of spring. 
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Upon the screw passing through the bar for pressing the lid on to 
the mouthpiece is an eccentric boss D, which engages in the recess B 
in the lid—the boss being of less thickness than the depth of the 
recess. E is a coiled spring, placed between the lid and cross-bar. F 
is a plate or box, which takes the bearing of one end of the spring, and 
having an opening in it of sufficient size to allow of the working of the 
screw. In fig. 4. there is a bow or flat spring in place of the coiled 
spring. The spring in either case keeps the lid in contact with the 
rim of the mouthpiece during the final portion of the operation of the 
screw in closing the mouthpiece, and also during the first portion 
of the operation of the screw in opening it; so that the action of the 
eccentric, combined with that of the spring, gives, it is claimed, a very 
efficient rubbing action. 








APPLICATIONS FOR LETTERS PATENT. 


5092.—Wi.iams, F., '* Using small coke or breeze in the manu- 
facture of coke and coke bricks.” March 12. 

5157.—Mawson, M., and Stuart, A., ‘‘ Indicating by electricity the 
height of fluids in tanks or reservoirs.” March 12. 

5218.—Grice, H. J., and Rorrason, E., ‘Constructing and 
governing gas-engines.”” March 13. : 

5326.—BREEZE, G., and GILLarD, W. B., ‘‘ Gas-fires.’’ March 14. 

5439.—JOHNSON, H., ‘‘ Globes or shades for gas, electric, and other 
lamps.’’ March 15. 

5455.—PokKUTYNSKI, S. DE, ‘‘ Water-meters.’’ March 15. 

5475-—Facer, J. and C. A., ‘* Pipe joints or connections for cast or 
wrought iron or other pipes. March 16. 

5493.—SOUTHALL, J., ‘‘ Gas and oil motor engines.’’ March 16. 

5499.—Ho tT, H. P., ‘‘ Gas motor or oil motor cars.”’ March 16. 

5527.-—CocKBuRN, J., ‘‘ Igniting the explosive charge in oil-engines 
and gas-engines.”” March 16. 

5540.—WILTon, G., ‘‘Carbonization of coal in the manufacture of 
coal gas." March 16. 

5621.—MENZIES, J., ‘‘ Coupling or joint for malleable iron and other 
tubes and pipes.” March 17. 

5693.—ALLAN, J., ‘‘Gas-engines.’’ March 19. 

a or F., and Huaues, F., ‘‘ Rapidly heating portable 
branding-irons and branding-stoves by means of incandescent gas- 


fires.’’ March 20. 
5843.—Binns, J. P. and H. G., ‘Gas and oil engines.’ March 21. 
5916.—PITTLER, W. von, ‘‘ Gas and oil engines.’ March 21. 


5963.—ME vin, A. M., ‘“‘Stopcocks for gas fires or stoves, and 
other purposes.’’ March 22. 

6003.—LAanGE, E., ‘‘ Oil and gas engines.’ March 22. 

6058,—GLover, R. T. and J. G., ‘‘ Valves of coin-freed apparatus 
for the sale of gas in fixed quantities." March 22. 

6091.—CLarKE, T. A. W., “ Gas and oil motors.’’ March 24. 

6096.—WEsB, W. LE P., ‘‘ Gas and oil motor engines.’’ March 24. 

6138.—Reip, H. T., “Oil and gas engines.’ A communication 
from G. B. Brayton. March 24. 
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Kimberley Water-Works Company, Limited.—The accounts of this 
Company for the past year show a profit of £24,090. After pay- 
ment of the interest on debentures and debenture stock, the net avail- 
able profit is £17,490, out of which an interim dividend of 2} per cent. 
has been paid. The Directors now propose to pay a further 2} per 
cent.—absorbing, with the interim dividend, £15,750, and making 5 
per cent. for the year—and to write off £1963. They state in their re- 
port that the decrease in the consumption, as compared with the pre- 
vious year, is due to a smaller demand for water for mining purposes, 
the total cessation of operations for the time being in two important 
mines, and a consequent decrease in the population. 


The Proposed Jetty for the Preston Gas Company.—The Board 
of Trade have presented to Parliament a report on the proposal con- 
tained in the Preston Gas Company’s Bill to construct, in connection 
with certain other works, a wharf or jetty on the north bank of the 
River Ribble, at a point about 30 chains below the entrance to the 
tidal basin of the Albert Edward Dock. As the Board have received 
from the Preston Corporation, who are Conservators of the Ribble, a 
communication urging objections to the scheme, they are advised that 
it deserves the serious consideration of Parliament. The Corpora- 
tion’s objections are set out in an appendix to the report. They point 
out that the effect of the jetty, with a vessel moored to it, would be 
to reduce the navigable width of the river at that spot by 50 feet, and 
thus to interfere with the traffic to and from the dock; while the 
whole river traffic would, they say, be stopped during the manceuvring 
of vessels at the jetty. Another matter to which attention is call 1s 
that the proposed jetty is to be only 200 feet wide; and this is com 
sidered insufficient for safe moorings, especially during high floods 
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CORRESPONDENCE. 


[We ave not responsible for opinions expressed by correspondents. } 


The Inventor of the Regenerative Burner. 

Si1r,—By inadvertence, I have only just seen the report of Professor 
Vivian B. Lewes’s lecture on ‘‘ The Consumption of Coal Gas for the 
Generation of Light,” in your issue of the 6th inst. ; and I notice that, 
on p. 439, it is stated that, “in 1853, Dr. Frankland, in one of his 
lectures at the Royal Institution, showed, but did not fully describe, 
an Argand burner in which the idea was first adopted of utilizing the 
heat which otherwise would have been lost, to raise the temperature 
of the air supply ; and this burner was afterwards described in Ure’s 
‘ Dictionary '—the article, however, not being published till a year or 
so after it had been written. The burner consisted of an ordinary 
Argand; but, in addition to the usual chimney, it hada second external 
one, which extended some distance below the first, and was closed at 
the bottom by a glass plate, fitted air-tight to the pillar carrying the 
burner, so that the air needed to support the combustion of the gas 
had to pass down the annular space between the chimneys, and in its 
passage became highly heated—partly by contact with the hot inner 
glass, and partly by radiation. The temperature of the air finally 
entering the burner Dr. Frankland considered to be about 500° Fahr. 
In 1854, the Rev. W. R. Bowditch brought out a burner identical in 
nearly every respect with the one just described; and as this was 
brought prominently forward, it attracted considerable attention, with 
the result that the inception of the regenerative burner has been 
generally ascribed to Bowditch, while the honour is undoubtedly due 
to Frankland.” 

Now, as a matter of fact, this identical pen had already been 
patented by an engineer of the name of Chaussenot, of Leicester 
Square, in the year 1835. I enclose a copy of his specification for 
your perusal; and by it you will see that Frankland and Bowditch, 
who have respectively been looked upon as being the originators of 
the regenerative burner, were neither of them entitled to the honour, 
as Chaussenot had established the regenerative principle nearly twenty 
years previously to its so-called introduction by Dr. F. seg on 

I. J. Cotrins, Managing-Director, 

March 26, 1894. The head Manufacturing Company, Limited. 








PARLIAMENTARY INTELLIGENCE. 
HOUSE OF LORDS. 


The following progress has been made with Bills since our last 
report (ante, p. 531) :— 

Bills presented and read the first time: Aberdare Local Board 
Water Bill, Accrington Gas and Water Board Bill, Bacup Cor- 
poration Water Bill, Edinburgh and Leith Corporations Gas 
Bill, Falkirk Corporation Gas Bill, Kendal Corporation Gas and 
Water Bill, Millom Local Board Bill, Swindon Water Bill, and 
Swinton Local Board<Bill. 

Bills presented, read the first time, and referred to the Examiners: 
Abertillery Local Board Gas and Water Bill, Consett Water 
Bill, Falkirk and District Gas Bill, Newcastle and Gateshead 
Water Bill, and Pontypridd Water (Tramroad) Bill. (The 
Examiners subsequently reported that the Standing Orders 
applicable to these Bills had been complied with.) 

Bills read a second time: Aberdare Local Board Water Bill, 
Abertillery Local Board Gas and Water Bill, Accrington 
Gas and Water Board Bill, Bacup Corporation Water Bill, 
Consett Water Bill, Edinburgh and Leith Corporations Gas 
Bill, Falkirk and District Gas Bill, Falkirk Corporation Gas 
Bill, Kendal Corporation Gas and Water Bill, Millom Local 
Board Bill, Newcastle and Gateshead Water Bill, Pontypridd 
Water (Tramroad) Bill, Swindon Water Bill, Swinton Local 
Board Bill. 


Petitions against the following Bills have been presented :— 


Edinburgh and Leith Corporations Gas Bill, from the Leith 
Harbour and Docks Commissioners. 

Newcastle and Gateshead Water Bill, from the Board of Conser- 
vators for the Fishery District of the River Tyne and the 
Tyne Improvement Commissioners. 

Swinton Local Board Bill, from the Dearne Valley Water 
Company. 


HOUSE OF COMMONS. 


The following progress has been made with Bills since our last 
Teport (ante, p. 531) :— 

Alloa Water Bill read the first time, and ordered for second 
reading. : 

Standing Orders complied with, and Bills ordered for second read- 
ing: Carshalton and Croydon Gas Bill, Chesterfield Water and 
Gas Bill, East London Water Bill, Harrow and Stanmore Gas 
Bill, Hebden Bridge Gas Bill, Paignton Gas Bill, Plymouth 
and Stonehouse Gas Bill, Southend Water Bill, South Hants 
Water Bill, and West Middlesex Water Bill. 

Bills read a second time and committed: Alloa Gas Bill, Bury 
Corporation Bill, Carshalton and Croydon Gas Bill, Chesterfield 
Water and Gas Bill, Dundee Corporation Bill, Fulwood Local 
Board (Water) Bill, Gloucester Corporation Bill, London 
County Council (General Powers) Bill, Neath Corporation 
Water Bill, Paignton Gas Bill, Plymouth and Stonehouse Gas 
Bill, and South Hants Water Bill. 

Mr. J. Stuart has given notice to oppose the second reading of the 
East London Water, Southwark and Vauxhall Water, Thames Con- 
Servancy, and West Middlesex Water Bills; and in the event of his 
Spposition being unsuccessful in the case of the Thames Conservancy 


ill, he will move after the second reading—" That it be an instruction 








to the Committee to amend the Bill so that no Water Company shall 
obtain power under the Bill to appropriate or divert water from the 
Thames in excess of any limits now fixed by Act of Parliament.”” Mr. 
Bonsor will also oppose the second reading of this Bill. 


The following additional private members’ Bills have been pre- 
sented and read the first time :— 

Factory and Workshops Act (1891) Amendment Bill, Joint-Stock 
Companies’ Register Bill (to enable the Registrar of Joint-Stock 
Companies to remove the names of companies from the register 
in certain cases), Rivers Pollution Prevention Bill. 


Fetitions against the following Bills have been presented :— 

Ambleside District Gas and Water Bill, from the Ambleside 
Local Board and the Corporation of Manchester. 

Bury Corporation Bill, from the Haslingden Corporation, the 
Mersey and Irwell Joint Committee, and the Earl of Wilton. 
Carshalton and Croydon Gas Bill, from the Corporation of 

Croydon. 

Chesterfield Water and Gas Bill, from the Brampton and Walton 
Local Board, the Local Boards of Newbold, Dunston, and 
Whittington, the Corporation of Chesterfield, the Chesterfield 
Rural Sanitary Authority, the Derby County Council, the Mid- 
land Railway Company, and Owners, &c., of mills, &c., and 
riparian proprietors on the River Hipper. 

Colne Valley and Central Middlesex Water Companies, from the 
Conservators of the River Thames, the Corporation of London, 
and the Hertfordshire, London, and Middlesex County Councils 

East London Water Bill, from the Corporations of London and 
West Ham and the Essex County Council. 

Gloucester Corporation Bill, from the Gloucester County Council, 
the Newent Rural Sanitary Authority, and the Severn Com- 
missioners. 

Harrow and Stanmore Gas Bill, from the Harrow Local Board 
and consumers of gas supplied by the Harrow District Gas 
Company. 

Hebden Bridge Gas Bill, from the Hebden Bridge and Mytholm- 
royd District Local Boards. 

Neath Corporation Water Bill, from the Earl of Jersey, ‘‘A” 
shareholders in the Neath Water Company, and the Briton 
Ferry Local Board. 

Paignton Gas Bill, from Occupiers of dwelling-houses and others. 

Plymouth and Stonehouse Gas Bill, from the Corporation of 
Plymouth. 

Preston Gas Bill, from the Corporation of Preston, Sir James de 
Hoghton, Bart., Montague J. Fielden, Robert Ireland Black- 
burne, and the National Electric Supply Company. 

Southwark and Vauxhall Water Bill, from the Conservators of 
the River Thames, the Corporations of London and Richmond, 
the Heston and Isleworth Local Board, the London and 
Middlesex County Councils, the Sunbury Gas Company, the 
Twickenham Local Board, the Lambeth Vestry, and the Kent 
Water Company. 

Thames Conservancy Bill_—About a hundred petitions have been 
presented against this Bill, among the petitioners being the 
East London, Southwark and Vauxhall, West Middlesex, and 
other Water Companies; the West Surrey Water Company ; 
The Gaslight and Coke Company; and the London County 
Council. 

West Middlesex Water Bill, from the Corporation of London and 
the London County Council. 

A petition for inquiry into the working of the Metropolitan Gas 
Companies has been presented from Hendon. 


y~ 
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The Cardiff Gas Company and the Public Lighting.—The dispute 
between the Cardiff Corporation and the Gas Company (to which refer- 
ence was made in the JouRNAL last October) has now been brought to an 
end by the conclusion of an agreement, by which the former body have 
taken over the lighting, cleaning, repairing, and extinguishing of the 
street-lamps. 


The Gas Workers’ Union.—The fifth anniversary of the formation 
of the Gas Workers’ Union was celebrated on Sunday, the 25th ult., 
at Canning Town. The proceedings began with a procession from the 
Canning Town Railway Station to Morley’s Corner—a piece of open 
ground near East Ham—where two platforms were erected. It is 
estimated that 10,000 people were present. At the first platform, Mr. 
Mark Hutchins, the President of the Union, took the chair. Mr. J. 
O’Connor (Secretary of the Coal Porters’ Union) proposed—* That 
this mass meeting of trade unionists and others heartily rejoices at the 
rapid progress that the labour cause is making all over the world, and 
hereby pledges itself to remove by trade unionism and political effort 
the many evils which exist to-day.’’ Mr. W. Thorne (Secretary of 
the Gas Workers’ Union), in supporting the motion, said he was one 
of those who thought the workers could get all their grievances reme- 
died by constitutional means, if they would only take steps to make 
the fullest use of those means. Mr. W. Crooks said the gas workers 
had been the pioneers of the eight-hour movement; and he hoped 
they would keep on fighting in the van until they obtained a universal 
eight-hour day for all trades. Mr. Keir Hardie, M.P., spoke in favour 
of the motion, which was carried unanimously. At the second plat- 
form, Mr. P. Curran presided. He said that for the past five years their 
Union had been fighting not only for gas workers, but for all classes of 
unskilled labour. Notwithstanding the widespread depression in trade, 
the Union was financially stronger than it had ever been before. They 
claimed to be the pioneers of the New Unionism ; and they had never 
ceased to insist upon the fact that labour must be politically organized 
on a national and international basis before it could secure its rights. 
Mr. T. M‘Carthy proposed the above resolution. It was seconded by 
Mr. W. H. Ward (Assistant-Secretary of the Union), who stated that 
their income for the past year had been £11,326. They had now a 
balance in the bank of £5993, against £4643 at the end of 1892. The 
motion was carried unanimously, and the meeting broke up with cheers 
for the cause of labour. 
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MISCELLANEOUS NEWS. 
STRIKE AT THE VIENNA GAS-WORKS. 








A rather alarming announcement appeared in the London papers on 
Friday morning, to the effect that, owing to the dismissal of a work- 
man, 150 of the men employed at one of the stations of the Imperial 
Continental Gas Association in Vienna struck work on the previous 
day; their example being followed later on by the employees in almost 
all the gas-works in the city. The real cause of the strike was, we 


believe, a desire for an eight-hour day with increased wages ; and the 
dismissal of the man was seized upon by the local Union merely as a 
pretext for enforcing their demands. The Social Democratic Congress 
was being held in the city at the time; and the intention of the men 
was announced thereat, and applauded. Altogether, about 2000 men 
ceased work; but 600 refused todo so. Foreseeing the possibility of 
trouble, arrangements were made for replacing the strikers; and as a 
large number of unemployed men offered their services, no stoppage 
of work occurred. Prompt measures were taken to protect the works 
and the new hands. On Friday, some 200 men were conveyed into the 
works by special train from Moravia; and further detachments were 
expected. A deputation from the strikers sought an interview with 
the officials ; but this was not granted, as they were determined not to 
negotiate on the question of the engagement or the dismissal of 
workmen. Only those men whose services have been entirely satisfac- 
tory in the past, and who apply individually to be re-engaged, will be 
taken back. With regard to the wages question, it seems that only 
about a month ago a demand was made for an increase; and it was 
at once conceded. The present rate of pay for unskilled labour is 
2s. 6d. aday, and for stokers from 4s. 2d. to 5s. per day, which is 
considered to be very good in Austria. The authorities, who have 
been appealed to by the men, have declined to interfere, on the ground 
that there was no justification whatever for the high-handed action. 
The strike was generally regarded as a colossal blunder; and the 
justness of this estimate of the affair was shown by the fact that on 
Saturday the strikers went in a body to the officials and asked to be 
taken back, without conditions. Of course this request was not 
granted, The correspondent of a London ‘“‘ Labour ’’ paper, referring 
to the matter, says: ‘‘ Anything more lamentable than this ill-advised 
strike could hardly be conceived; and it happens most unfortunately 
for the cause of Austrian labour, coming as it does at the close of the 
Labour and Socialist Congress, the divisions in which it naturally 
emphasizes.”’ 


en 
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PRESENTATION TO MR. H. TAPLAY. 





At the North Stafford Hotel, Stoke, last Thursday, the friend of 
Mr. Herman Taplay, the former Manager of the Stoke Corporation 
Gas-Works, entertained him at dinner, and presented him with a 
testimonial expressive of their regard for him, and their regret at the 
circumstances which led to the severance of his connection with the 
gasundertaking. Alderman KirxuaM, J.P., presided; and Mr. Taplay 
occupied a seat on his right. There was a large attendance. 


Several letters of apology for unavoidable absence were announced ; 
one being from Mr. T. Roberts, Surveyor to the Duke of Sutherland, 
who wrote as follows: ‘I believe the Duke of Sutherland is one of 
the largest consumers of gas (under my supervision) supplied by the 
Corporation of Stoke-upon-Trent during the last 20 years, including 
Mr. Taplay’s office as Manager and Gas Engineer. I have had no 
reason of complaint either in attention or courtesy, or in the supply 
of gas in due quantity or quality, in lighting power or purity. The 
gas-fittings at Trentham Hall and other large houses, churches, and 
chapels on this estate have been to my entire satisfaction, and I 
am sure with due regard to the interest of the Corporation. I regret 
— much Mr. Taplay’s position. It will be a difficult matter to 
replace him with a better man.” 

The loyal and other toasts having been duly honoured, 

The CuairMAN proposed—* The Health of our Guest.” In doing so, 
he said they had met to assure Mr. Taplay of their own unabated con- 
fidence in him, He (Alderman Kirkham) was still a member of the 
Town Council; and therefore he wished to be very guarded in what he 
said, as it might at any time be brought up against him that he, the 
oldest member of the Council, had said anything against it. When he 
mentioned that Mr. Leason was the Chairman of the Gas Committee 
for very many years, and undoubtedly knew more about the Gas Manager 
and the management of the gas-works than anyone else, they would 
excuse him doing more than tell them how deeply he respected the 
honour and integrity of the gentleman who was there that night, but 
who was no longer the Manager of the Stoke Gas-Works. He might 
tell them that it was an open secret that this result was the outcome 
of a threat made some years ago. He was disposed to think that had 
Mr. Leason maintained his position on the Council, this unfortunate 
matter would never have occurred. He was so utterly disgusted with 
certain members of the Gas Committee, that he retired; and this he 
(the speaker) considered a loss to the town. He hoped that, in the 
near future, he would take the same course; for he considered it 
no longer an honour to be a member of the Stoke Town Council. 
He wished to advert to one matter which had weighed on his mind for 
some months. There had been grumblings and complainings which 
had fairly worried the life out of their Manager; but the first serious 
thing that took place was the contract respecting the coal. He had 
his own opinion about the matter. The Council made a mistake in 
buying an inferior coal ; and because the Manager was unable to get 
the same result from it as before, it was put down as his -fault. 
During the whole course of these disputes, not a single charge of any 
kind was made against the Manager as to neglect of duty or incapacity 
to perform his work. To his mind, there were two reasons for this. 
The first was that they could not make any charge against him of 





neglect of duty ; and the second was that they were afraid, because if 
they had made an unjust charge against him he was prepared to take 
the necessary steps to vindicate himself, There was another matter, 
and that was that a requisition had been signed and sent to the Mayor, 
asking for a public meeting to be called to investigate this question ; 
but no notice had been taken of it. They could prove at a meeting 
that nine-tenths of the burgesses of the town altogether disapproved 
of the action of the Gas Committee; and therefore the action of the 
Town Council was not that which would have been the action of the 
inhabitants of thetown. Inconclusion, he would assert that there were 
no gas-works in the three kingdoms with the same capital which had 
made such a large profit during Mr. Taplay’s managership as the 
works in Stoke. 

Mr. G. Leason said he was one of those who inspected the gas- 
works prior to the Corporation taking them over; and he had beena 
member of the Gas Committee. While occupying this position, he 
saw the vicious feeling entertained towards the Manager. There had 
been a reference to his leaving the Town Council. Well, one of his 
reasons was the bitter contempt in which he held some members of 
the Gas Committee. The Committee went so far as to treat the 
Manager in a wholly insulting manner; and what could one do when 
mistrusted by one’s employers? The position was absolutely intoler- 
able. If he had any idea of the public opinion of the town, it had 
condemned the action of the Council. It was to his great pleasure and 
delight that he now handed Mr. Taplay a cheque for 100 guineas, 
which had been freely contributed to by his many friend without any 
canvassing whatever. 

Mr. E. V. GREATBATCH said that Stoke had established for itself a 
most unhappy and disgraceful record in regard to its Gas Managers. 
In thirteen years it had hounded one to the lunatic asylum and thence 
to the grave, and had now put the second one out of office. For his 
own part, he believed that the welfare of the borough had nothing 
whatever to do with the opposition to Mr. Taplay. He firmly and 
solemnly believed that the malice of one man was at the bo:tom of it. 
He had waded through the records of the Gas Committee, and he 
could not find that a single charge of any sort was made against Mr. 
Taplay; and, though there had been several insinuations, he had 
never been reprimanded. The requisition which the Mayor had 
received had been put aside in silent contempt. He concluded by 
expressing the opinion that no town need have a better gas manager 
than Mr. Taplay ; and the borough that gained his services would have 
an exceedingly good man. He then presented Mr. Taplay with a testi- 
monial, which was as follows :— 

Mr, HERMAN TAPLAY, Stoke-on-Trent, March, 1894. 

Dear Sir,—We have viewed with great regret the action of a portion of 
the Town Council of this borough in compelling your retiral from the posi- 
tion of Engineer and Manager of the Stoke-upon-Trent Gas-Works, and have 
no hesitation in saying that, in our opinion, that action was the result of 
causes for which you were in no way to blame, and which did not in the 
least reflect upon your honour or integrity, or detract from your admitted 
capacity and efficiencyas Engineer and Manager. For nearly thirteen years, 
you have managed the gas-works ina highly satisfactory manner. The town 
has been exceedingly well lighted ; and, although during that time the price 
of gas has been reduced 6d. per 1000 and meter-rents abolished, the profits 
have been amongst the largest on record during that period, whilst the loss 
from leakage has been reduced from a high percentage to practically a 
minimum. Indeed, the gas-works has produced most gratifying results 
in every way?whilst it has been under your charge. We have great pleasure 
in testifying to the highly creditable and successful career which you have 
maintained here, and regret that the borough has lost the services of such 
an excellent officer.—(Signed) W. Kirkham, J.P., C.C., Alderman and 
ex-Mayor (thrice) of the borough, and present member of the Gas Committee ; 
Geo. Leason, J.P., thrice Mayor of the borough, and for nine years Chairman 
or Vice-Chairman of the Gas Committee during Mr. Taplay’s management ; 
W. Boulton, Alderman and past Mayor of the borough; Edw. J. Leadbeater, 
Alderman of the borough; Chas. S. Jones, town councillor and present 
member of the Gas Committee ; J. B. Beardmore, do.; E. V. Greatbatch, do. ; 
T. R. Yoxall,do.; Richard Raynes, town councillor; John Woolliscroft, do. 

Mr. Tapray, on rising to respond, was received with loud cheers. 
He said that, though this might not be the proudest moment of his 
life, it was the most honoured, when gentlemen of all shades of opinion 
assembled as a protest against the wrongs that had been done him. 
These wrongs, he might say, were doubly acute, since they had been 
done him after thirteen years of faithful service. The whole matter 
had been cut and dried. The Gas Committee had inquired into his 
conduct ; but in what manner? Not in the English manner, in open 
court, but in Star Chamber fashion. Mr. Taplay went on to narrate 
the facts concerning the purchase of the coal, and stated that he 
invited the Committee to bring a competent man to the works and say 
whether he had tampered in any way. He was told they were going 
to do this ; and he rejoiced thereat until he found that they intended 
to bring in simply a working man from a neighbouring works, and 
then he looked upon the thing as a gross insult to himself. He con- 
cluded by referring to other well-known circumstances connected with 
his dismissal; and expressed his gratitude to those present for the 
honour they had done him. 

Other toasts followed, and the proceedings closed. 


& 
eee i 


Claim against the Southwark and Vauxhall Water Company for 
Compensation.—At the Lambeth Police Court last Tuesday week, Mr. 
Hopkins gave his decision in regard to a summons taken out under 
the Lands Clauses Consolidation Act, 1845, by which Mr. W. fot. 2- 
Burnett, the lessee of Lanksford Cottage, Smith’s Lane, Peckham, 
sought to recover compensation from the Southwark and Vauxhall 
Water Company for injury to the premises sustained by reason of the 
execution of certain works by the Company. Mr. Hopkins remarked 
that, although the damage said to have been caused by the laying of 
the Company’s mains occurred as far back as 1891, the summons was 
not taken out until the present year. As to the extent of the damage, 
the parties’ views were widely divergent. They both called surveyors ; 
and the surveyors would forgive him if he said they were called, one 
to make a case, and the other to answer it. The conclusion he had 
come to was that some damage had been done to the house by the 
works in question; and, consequently, there must be a verdict for the 
plaintiff for £7 10s. and £5 5s. costs. 





BY ea ey 


fe: 
ie 
He. 
i 
eg 
Ne 
bet 




















April 3, 1894.] 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 





617 





COMMERCIAL GAS COMPANY. 


The One Hundredth Half-Yearly Report. 
The following is the report of the Directors of this Company, which, 
with the accounts for the six months ending Dec. 31 last, will be pre- 
sented at the half-yearly general meeting next Thursday :— 


The Directors submit the accounts for the half year ending Dec. 31, 
1893. The revenue account shows a net profit for the half year of 
£59,132 58. 10od.; making, with £627 1s. 7d. received for interest, 
£59,759 78. 5d. This, added to the amount brought forward from the 
previous half year, makes £62,754 3s. 1d. Deducting therefrom 

3712 10s. for interest on debenture stock, there remains standing to 
the credit of the net revenue account a balance of £59,041 13s. 1d. 
available for dividend. The Directors recommend the payment of 
dividends at the rate of 12} per cent. per annum upon the old 


stock of the Company, and of per cent. per annum upon the 
new stock, both less income-tax. The balance of the net revenue will 
be carried forward to the next half year. 


The accounts accompanying the report consist of the usual state- 
ments. The statement of capital stock (No. 1) stands as before—viz., 
£715,000 paid up, out of a total of £830,000 authorized. The state- 
ment of loan capital (No. 2) is also unchanged— £165,000 borrowed, 
out of £300,000 authorized. The capital account (No. 3) shows receipts 
to the amount of £880,000, out of which a total of £861,094 14s. 8d. 
has been expended—{2188 18s. 7d. having been laid out in the six 
months covered by the report. The bulk of this (£1129) was for the 
purchase and fixing of prepayment meters. The balance in hand is 
£18,905 5s. 4d. The remaining statements in the accounts are repro- 
duced below. 








To Manufacture of gas— 
Coals, including dues, carriage, unloading, and 
trimming (see account No.8). . . . . . £64,470 18 11 
Salaries of Engineers, Superintendents, and 
other Officersat works. . ..... . 2146 8 4 
Wages(carbonizing) . .... . . . . 17,890 5 8 
Purification, including £1886 9s. for labour . . 4,124 17 10 
Repairs and maintenance of plant and works, 
materials and labour (less £69 8s. 2d. received 





for old materials). . . . +. « « ce « 19,868 Sil 
Distribution of gas— ———_—— £108,020 11 8 
Salaries and wages of Officers (including Rental 
EE GS! alta be <a obi Goh euiey . @ en Leen Ge 
Repairs, maintenance, and renewals of mains, 
service-pipes, and fittings, including labour . 5,387 1 5 
Repairs and renewals of meters. . . . . . 1,58916 8 
- a stoves, coin meters and 
fittings. . . . . 41,1018 9 
Public lamps— 9,575 11 6 
Lighting and repairing. . . . «© « « « «© «© of « « 2,825 14 1 
Rent, vates,and taxes . 1. 6 «© e ew we eo ew we oe le ltl el | CUE G8 
Management— 
Directors’ allowance ....... . « £1,250 0 0 
Companys Addilore . « «6 + «© «© © © 75 0 0 
Salaries of Secretary, Accountant, and Clerks . 1117 2 0 
Collectors’ salariesand commission ... . 1,477 5 5 
Stationery and printing ......+s+s. 422 14 6 
General charges. . . « «© 6 «© © © « 86418 8 
4,707 0 2 
Baddebts . . «. « « « + « « « ae er a ee ee 973 1 0 
Law and parliamentarycharges . . +. + +6 « «© «© eee 390 15 2 
Geperammeeems. 2. s we we te te teeth th hl hl hl ll 600 0 0 
Official Officers . . « « © © «© «© « « ane ag eae ee ie 721 2 


£132,881 10 11 
59,182 5 10 


£192,013 16 9 


Balance carried to profit and loss net revenue account (No.5) . 














No. 4.—REVEN 


UE ACCOUNT. 











By Sale of gas— 
Common gas, per meter, at 2s. 9d. per 1000 

cubic feet. . « « « « « «© « co c oc LIBS 

Public lighting and under contracts, common 


OMe ec ue bee 6. 6, wes ~e« , Si 8 
(See statement No. 10.) —————_ £135,910 12 10 
ree ee ee ee ee a el 
Stove and coin meters and fittings’ rental. . . 872 19 9 
—-— 2,893 5 8 
Residual products— 
Coke, less £30689s.10d.forlabour . . . . £34,283 7 4 
Breeze, less £442 15s.1d.for do... .. . 491 07 
ROCs eet Ree ee 6-iee a ee (ee 
Ammoniacal liquor and sulphate .. . . 10,882 10 11 
——————._ 58,018 111 
Miscellaneous receipts— 
CURA @ ond ¢ oe 6 0) we tee to Oe 
Transfer fees . 1. . « © © © © © © 25 7 
—— 16116 4 


£192,013 16 9 


No. 6.—RESERVE FUND. 



















































































No. 5.—PROFIT AND LOSS (Net REvENvE AccouUNT). 
Interest on debenture “i Balance, June 30, 1998. . £45,209 5 8 | Balance on Dec. 81, 1893 . £38,014 14 6 | Balance on June 80, 1893 . £38,014 14 6 
stock .. .. » . £8,71210 0| Less—Amount of divi- 
Balance available for divi- dend paid for half year 
dend, carried to balance- ending June 80, 1893, ae Sy Op Ee pea Se 
sheet. . . . « » « 59,041 18 1 including penalty of £2 42,214 10 0 £38,014 14 6 £38,014 14 6 
_£2,994.15 8 | 7 ean ree 
Balance from revenue ac- 
count(No.4) . . . . £59,182 5 10 No. 7.—INSURANCE FUND. 
Dividends and interest ye ae el Ss irene as Do 
balance. . . + « + 627 1 7 || Balance on Dec. 31 1898 . £28,652 7 7 Balance on June 90, 1893. £28,652. 7 
= £62,754 3 1 £62,754 3 1 £28,652 7 7 £28,652 7 7 
es No.8.—_STATEMENT OF COALS. No.9.—STATEMENT OF RESIDUAL PRODUCTS. 
m axel - = 
i Received | Carbonized J | 
Description of Coal.| 1 Store, during during | Used In Store, | Store, Made Used | Sold | in Store, 
“— the Half the Half Rowe y the —— sune 30, ana Png ss. Dec. 31 
5 )Ha. ear. 3. e e Half | the Ha io 
Year. Year. | | : Year. Year. Year. 1898. 
Common. . . , nae | ae | ee] oe Jets «|| Coke—tons. . . . . « «| 960 | 62618 | 16,684 | 43641 | 2,708 
Cannel . ey 4.351 ats 1.122* | = g'009-«|| Breeze—do. . . . ~~ +! 280 10,187 38,000 6,617 
: Satie | . | Tar—galloms ee oa erg | een) |H08 880 | ass | 990,850 | 251,280 
| Ammon. liq.—butts of 108 gals.| H y b) = : 
m 41,791 | 92,8180 | 108,218*° | 150 30,741 1 Sulphate of ammonia—tons .} 91 | 108175, — 1,010*5 142 
* 110,216 gallons of petro'eum spirit (lower grade) used as a substitute for cannel. | 
_ No.10.—STATEMENT OF GAS MADE, SOLD, Erc. 
heise oun | QuantITY SoLD. © | ‘ | tele | 
escription i Se Tar peat aL eee tity used | ‘ota : 
of, Made. Public Lightsand| private Lights | ‘Total bees my Quantity | Gunite net | Beshetet 
Gas. Meter Register. | under Contracts | “(yey Meter). | Quantity Sold. | &e. | accounted for. | a = 
| (estimated). | | | | 
Thousands. Thousands. | Thousands. Thousands. Thousands. | Thousands. Thousands. | 
Common of Tele ead bel 1,065,818 59,242 | 920,286 979,528 14,211 | 993,739 } 72,079 5,885 
ad S. -—s BALANCE-SHEET. 
To Copital— By Cash at Bankers . . . . saan aie ele ca whew £4144 16 1 
_ For balance, per account No.8. . . . . 2 + « + + « £18,995 5 4 Cash in hand forcurrentexpenditure. . . + + + «© « « » : 
Net Revenue— ” ‘f ” re — ae imComscla. . « «© ce ec ec ec eo oe te we GC BZ 1 
‘or bal ° te ne Net eae) tores in hand— 
mena i 
For balance, peraccount No.6 . .. . «+ + « «+ « « 988,014 14 6 Coke and breeze . . «© «© © © © « « 1,596 14 6 
Tnsurance Fund— Ammoniacal liquor andtar. . . .» «+ «+ «+ 5,621 0 0 
For balance, per account No. 7 Bee ge ae ene. en | eee aa ee ee ee 7,226 5 5 
Unclaimed dividends. 2. 2 1 1 0 ee ee es 1,993 1 1 31,645 6 2 
RDO renee fare) 5 gw oe a hg) 6 am Accounts due to the Company— 
Interest on debenture stock. . . . s+ eee eet 223 15 0 Gas-rental, quarter ending Dec. 81, 1893. £83,920 19 2 
Undry tradesmen and others, for amount due for coals, stores, Arrears outstanding . . »- + + + + + = 1,140 0 0 a 
SPP ataMmienten Ce ec en ae coe «4 oe «ee ————_——_ 85,060 19 2 
lomitem Benker. 2 te tt ttt ew wt OO OE For coke and other residual products . - £9,800 15 11 
Sundries... + «© «© «© © «© «© © © # 836 10 10 
————. _ 10,137 6 9 
£208,605 10 8 £208,605 10 3 
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ALLIANCE AND DUBLIN CONSUMERS’ GAS COMPANY. 


Half-Yearly Report and Accounts. 

Last Saturday, the shareholders of the above Company held their 
half-yearly meeting, the proceedings at which will be recorded in our 
next issue. In the meantime we give the following particulars from 
the report and accounts which were presented. The former stated 
that the receipts amounted to £137,680; and the expenditure, to 
£97,517—leaving a balance of £40,163. From this there had been 
deducted £5271, to pay interest on loan capital, &c.; leaving £34,892 
available for distribution. The Directors recommended the payment 
of the usual dividends at the rate of 104 and 74 per cent. per annum on 
the respective shares, after which there remained £1180 to be carried 
a § Compared with the corresponding period of the previous 
year, there was a reduction of about 14 per cent. in the quantity of gas 
sold. This falling off was attributed to the high temperature and the 
bright days which prevailed during a large portion of the half year. 
Referring to the miners’ strike, the Directors remarked that the Com- 
pany were fortunate in obtaining the necessary supply of coal ; and, 
with the exception of some slight delay, no inconvenience was felt 
until the storms of November prevented the deliveries being made in 
regular order—this involving the purchase of about 3000 tons outside 
the quantity of coal contracted for. Turning to the financial state- 
ments, it is seen that during the six months £103,742 was received 
from private consumers; £7109, from public lighting and under con- 
tracts ; £3043, from meters; £12,941, from coke; £703, from breeze; 
£4618, from tar ; £5272, from ammoniacal liquor and sulphate of ammo- 
nia; £205, fromrents; and {43 by way of transfer fees—making a total 
of £137,680. On the opposite side of the account, the expenses incurred 
in the manufacture of gas are shown to have amounted to £77,997, of 
which £53,872 was spent on coal, cannel, and oil. Under the other 
headings, the figures were: Distribution of gas, £6562; lighting and 
repairing public lamps, £543; rents, rates, and taxes, £4586; manage- 
ment, £4768 ; law charges, £176; bad debts, £391; abatements and 
allowances, &c., £1992; annuity account, £500—making the total 
expenditure £97,517; and leaving, as previously mentioned, £40,163 
profit on the half-year’s trading. The working statements show that 
the amount of common coal carbonized was 56,330 tons; and of 
cannel, 9927 tons, ‘‘in addition to oil spirit.’ The quantity of gas 
made was 668,411,000 cubic feet ; and the estimated yield of residuals 
was as follows: Coke, 81,286 chaldrons ; breeze, 7675 chaldrons ; tar, 
782,366 gallons ; and ammoniacal liquor, 1,194,043 gallons. 


ys 


THE BOARD OF TRADE REPORT ON THE GAS, &c., BILLS 
AND ORDERS OF THE PRESENT SESSION. 


The Board of Trade report on the applications for Gas, Electric 
Lighting, and Water Bills and Provisional Orders for the present 
session has been issued. It shows that the number of Bills relating 


to the supply of gasis 19, of which 15 are for England and 4 for 
Scotland. Seven of these Bills contain provisions in regard to the 
supply of water. The capital proposed to be raised is £1,374,200— 
£630,000 by shares, and £744,200 by loans. There are 22 Bills 
relating to the supply of water (one only being Scotch, and for this no 
capital is required)—one of them also providing for the construction 
ofarailway. The total capital asked for is £3,822,490—{£985,000 by 
shares, and £2,837,490 by loans. Provisional Orders to the number of 
15 have been applied for in respect of gas and water, and 26 in regard 
to electric lighting schemes. The capital proposed to be raised under 
these Orders is: Gas, £192,500; water, £152,000; electric lighting, 
£402,970. Compared with last year, the number of Gas Bills has 
increased by four; that of Water Bills by one—the total for the two 
classes of Bills being now 41, against 36 last year and 43 in 1892. 
The capital required for gas purposes is £267,540 less, and that for 
water purposes £983,424 more, than last year. For Gas and Water 
Orders the capital proposed is £105,521 less, and for Electric Lighting 
Orders £353,380 less than in 1893. The applications for the last- 
named Orders show an increase of eight. But there is a considerable 
falling off as compared with the three preceeding years, when the 
numbers were: 1892, 32; 1891, 70; and 1890, 161. The report con- 
tains, as usual, an analysis of the Bills and Orders. 





att. 
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SOME NOTES FROM AMERICA. 


From Our Own Correspondent. 

Mr. C. D. Jenkins, who recently succeeded Major Hinman as Inspec- 
tor of Gas and Meters for the State of Massachusetts, has issued his 
first report. Mr. Jenkins was for many years assistant to the former 
Inspector. Therefore, when the latter gentleman resigned his office to 
accept the position of General Manager to the Nathaniel Tufts Meter 
Company, of Boston, Mr. Jenkins was his natural successor ; and he 
has carried on the work along the lines laid out by his predecessor. 
The report gives the number of meters tested during the year 1893 as 
19,706, all of them being of the drytype. Of this number, 19,175 were 
either new or repaired ; while 531 were inspected on complaint of the 
gas companies or the consumers. In testing meters, the report says, 
it is necessary to have the temperature of the air in the room, the air 
in the meter-prover, and the water in the tank, all alike ; and when these 
conditions exist, and the meter is tested at the rate of 6 cubic feet per 
hour for each light, the meter is passed as correct. We are toldin the 
report that ‘‘meters set in dry places, where the temperature is 
moderate and equable, need attention in perhaps only five or six years, 
and will generally remain accurate much longer; but if the places 
chosen are near or over furnaces or steam-boilers, or other unsuitable 
places, more frequent examination is necessary. The quality of the 
gas supplied through the meter has an important bearing also. A large 
percentage of ammonia or unfixed oily vapour may affect the registra- 
tion by combining with the oil used to render the leather diaphragms 














soft and pliable, and also by corroding the moving metal parts. Sul- 
phuretted hydrogen and tarry matter in the gas tend tomake the meter 
work hard.” Of the 531 meters reinspected, 3 would not register; 287, 
or 53 per cent., were correct; 197, or 37 per cent., were fast, the 
average error being 5°1 per cent.; and 46, or 8°7 per cent., were slow, 
the average error being 9°3 per cent. The average of those registering 
was 1°23 per cent. fast. With the exception of the year 1875, this is 
the highest percentage average of fast meters for 20 years. On the 
subject of gas inspection, the report summarizes the law in the state- 
ment that the gas supplied by a company having more than fifty 
customers shall be tested at least twice a year—an additional inspection 
being made for each 6 million cubic feet of gas supplied. The candle 
power, by a burner best adapted to the gas being tested, and passing at 
the rate of 5 cubic feet per hour, is to be equal to 16 English sperm 
candles. For coal gas, Sugg’s ‘‘ London’? Argand D burner was used ; 
for water gas, Sugg’s open “‘ table-top "’ 6-feet burner ; and for the mixed 
coal and water gas, the Argand again. ‘The first table of tests given 
by Mr. Jenkins is for the larger companies of the State, manufacturing 
more than 15 million cubic feet annually ; the test being made at least 
a quarter ofa mile from the works. In testing the gas of the 44 smaller 
companies, a portable photometer was made use of. With regard to 
this instrument, Mr. ggg says: ‘‘ This useful piece of apparatus, 
weighing scarcely 65 lbs., contains everything necessary to determine 
the candle power of gas, packed in a small trunk; and the sinaller 
companies may therefore be tested in any available place, such asa 
town hall or hotel.”” The result of 52 inspections of the Boston gas 
for candle power gave: Highest, 27°7 candles ; lowest, 19°9 candles— 
average, 24°83 candles. The competitor of the Boston Company—the 
Brookline Company—had an average of 19'06 candles ; the highest test 
being 24 candles, and the lowest 16°6 candles. Among the companies 
making both coal and water gas, that at Lawrence has the smallest 
variation in illuminating power. The highest of 14 tests was 21 candles ; 
the lowest, 18°6 candles ; and the average, 19°66 candles. The Haver- 
hill Company make a mixed gas, varying from 20’9 to 27°6 candles— 
The lowest candle power of the so-called larger companies is noted 
against Cambridge; the average being 16°99 candles. The average of 
these companies is 19°41 candles. The average amount of sulphur is 
8°84 grains per 100 cubic feet; while the figures for the smaller com- 
panies are 18°54 and 7°80 grains respectively. Four companies are 
noted as being below the standard in respect of illuminating power 
during the year; and seven are down on the sulphuretted hydrogen 
list. Speaking of the latter lists, Mr. Jenkins says: ‘At both of these 
places (Salem and Springfield), special efforts were made to properly 
purify the gas after attention was called to the trouble; but though 
made and put into the holders clean, the gas became foul from the 
water in the tanks and drips—unsuspected sources of contamination.” 
Eight companies are down as having a quantity of ammonia beyond 
the legal standard—1o grains per 100 cubic feet. The following is 
an analysis of the Boston gas, made on April 24 last: Illuminating 
power, 26°6 candles; illuminants, 16°63 per cent. by volume; marsh 
gas, 19°24 do.; hydrogen, 31°71 do.; carbonic oxide, 26°84 do. ;_nitro- 
gen, 2°45 do.; carbonic acid, 3:13 do. Thegas at Jamaica Plain (acoal 
gas) was analyzed on May 1, with the following ‘results: Illuminating 
power, 18°5 candles ; illuminants, 6°39 per cent. by volume; marsh 
gas, 38°17 do.; hydrogen, 45°76 do. ; carbonic oxide, 7:18 do.; nitro- 
gen, 2°50do. The report concludes as follows: ‘‘On June 27 the gas 
furnished by an experimental plant in Chelsea was examined. With 
a candle power of 11°7, the analysis showed: Illuminants, 16°03 per 
cent. by volume; marsh gas, 13°94 do.; ethane, 1°26 do. ; carbonic 
oxide, g'12 do.; nitrogen, 58:14 do.; carbonic acid, 1°51 do.’’ The 
name of this gas is not given. But, in justice to the Chelsea Gas 
Company, it should be stated that this experiment is not being made 
at their works; it is one of the many will-o’-the-wisp affairs. The 
record of more than 16 per cent. of illuminants, 58 per cent. of nitro- 
gen, and a candle power of 11°7,isa whole sermon against this kind of 
diluted gas. 

The Philadelphia City Government still devote considerable time 
to lighting matters. If the worthy legislators thought their labours in 
this direction would be ended when they reduced the price of gas to 
$1 per rooo cubic feet, they were evidently in error; for it seems to be 
the commencement of difficulties, not the ending of them. One pro- 
blem now to be solved is how to manufacture the extra gas which 
will naturally be sold by reason of the reduction in price. ‘Ihe Engi- 
neer has reported that it will require $2,500,000 to put the property in 
shape to make the gas which will probably be called for; and the 
question is where to find this amount. Then some inquisitive people 
want to know how the deficiency which it is supposed will follow from 
this reduction is to be made good; and the answer is givea that 
increased consumption will take care of this loss. That more gas will 
be sold at $1 than at $1°50, is certainly clear; but if it now costs the 
City $1 or more to make gas, it is not quite clear how the increased 
consumption will take care of this apparent deficit. Another feature 
worthy of note in connection with this subject is the number of patent 
processes being offered to the City—each being the one and only 
solution of the difficulty, and each vieing with the other in naming the 
prospective cost of gas by its own peculiar process. Then, again, all 
kinds of suggestions are being made as to leasing and buying the 
works. What the outcome of all the talk will be, is still an open ques- 
tion. Yet another interesting feature in connection with this matter 
has turned up lately. It comes from the fact that a small portion of 
the city is still supplied with gas by a private Company—known as 
the Northern Liberties. The price charged by them has generally been 
the same as that at which the Municipality sell gas inthe city proper; 
but the Company have not felt justified in following this latest move, 
and have fixed the price at $1°25. This has naturally created a great 
deal of discontent in the Northern Liberties Company’s section of the 
city ; the people wanting to know why they cannot have gas at the same 
price as is charged in the city itself. The answer is made by the Press 
that the Northern Liberties, being a joint-stock Company, must earn 
a dividend of 6 per cent. on the capital employed ; but that the City 1s 
not hampered in this way. The natural inference is that, in the case 
of the municipal plant, interest charges do not figure in the question 
of costs. Those who are of a nationalistic turn of mind, having secured 
dollar gas in Philadelphia, are directing their attention to the electric 
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light problem, and have petitioned the City to erect its own electric 
lant. One argument advanced in favour of the proposed plan is that, 
the City, not having to make any profit, could sell the electric light 
cheap; and so it would come into general use, and relieve the gas- 
works of the strain that will be put upon them next winter. It is 
stated that in 1883 the City commenced the use of electricity for street 
lighting by contracting for 49 arc lights; the annual appropriation for 
this object being $15,000. Now no less than 3427 arcs are employed ; 
and the appropriation is $624,376. The Philadelphia Electrical Bureau 
has made an estimate that the City could erect plant capable of supply- 
ing 400 arcs for $100,000, and maintain the same at an annual cost of 
$36,672. This would equal an investment of $250 per lamp, and 
running expenses of $91 a year. Adding 10 per cent., which would be 
low on the cost, for interest and depreciation, we have $116 a year. 
Or it is estimated that the City could put in a plant of 2000 arcs for 
$636,000, with running expenses of $166,000 a year. : 

Quite an unnecessary and acrimonious discussion has been going on 
of late in San Francisco, in regard to the size of the gas-burners used 
in the street-lamps. It seems that the contract calls for 5-feet burners ; 
and the claim is made that the tips have only three rings round them, 
and therefore can pass only 3 cubic feet of gas. A subsequent investi- 
gation by the City Inspector showed, however, that the burners actually 
passed the full quantity of gas. 

The Committee of the House on the District of Columbia has 
recently been making some investigation to ascertain whether or not 
the inhabitants of the city of Washington were paying too much for 
gas. They find the average prices in cities having populations of 
200,000 or more to be $1°22, against $1'20 in Washington. It is pro- 
bable that this report will be satisfactory, and that no further action 
will be taken, though some parties are urging the erection of municipal 
gas- works. s etl 

The inhabitants of Springfield ag? have recently been investigating 
the price of gas in their city, to see if they are paying too much. The 
report on the subject starts out with the statement that the Gas Com- 
pany supply a mixture of coal and water gas, and that no exception 
can be taken to this process further than that the illuminating power 
is 184 candles, which is also thought to be proper. On the matter of 
price, however, the investigation proceeded on rather novel grounds. 
The report states that the charge seems to be fair, if compared with the 
figures in other cities; but the fact that other cities are imposed upon 
in this direction is no argument in favour of Springfield also submitting 
to such injustice—or, rather, that is the way in which the report puts 
it. Then the document goes on tosay: ‘‘The fuel making 30,000 
cubic feet of gas costs $350, while it is sold to consumers at $1°50 
per 1000 cubic feet, or $45. In other words, they convert $3°50 worth 
of fuel into $45 worth of gas. Does it seem possible the remain- 
ing $41°50 could be used up in labour, repairs, and interest on plant ?”’ 
The report goes on to answer this question in the negative ; and then 
to urge the erection of municipal gas-works. This seems to be the 
most novel investigation in connection with the price of gas which has 
lately come under my notice. 


= 





New Water-Works Loan for Bradford.—A special meeting of the 
Bradford Town Council was held last Thursday week for the purpose 
of considering and determining upon arrangements made on behalf of 
the Corporation by the Mayor and Chairman and Deputy-Chairman 
of the Finance and General Purposes Committee with the London 
and Westminster Bank and the Commissioners of Inland Revenue, for 
the creation and issue of debenture stock for £500,000 for water-works 
purposes, at 3 per cent. per annum, repayable at par in 1954. 

Water-Works Extensions at Epsom.—Last Tuesday week, Major- 
General C. Phipps Carey held an inquiry at Epsom respecting an 
application by the Local Board for power to borrow £14,000 for works 
required to improve the water supply of the town. Speaking generally, 
the scheme proposed the erection of a large new reservoir, hclding 
600,000 gallons; the pumping of water to this from the existing works 
by a 15-inch rising main; and the utilization of the existing reservoir 
and the distribution of the water from that point. The application was 
opposed by the Grand Stand Association ; and the Lord of the Manor 
objected to the site of the reservoir. 

The Extensions at the Huddersfield Gas-Works.—In the minutes 
submitted by the Gas Committee at the last meeting of the Hudders- 
field County Council, it was stated that the Gas and Finance (Gas 
Expenditure) Sub-Committee had considered the subject of dealing 
with the extraordinary outlay incurred in the re-construction of the 
§as-works previous to the end of the financial year; and the Borough 
Accountant reported that the cost of the work amounted at the 
present time to £37,061. It was resolved that the sum of £9737— 
being the amount at which the depreciation fund stands—be appro- 
priated in liquidating the expenditure, and that the balance of £27,324 
be transferred to an open account, and liquidated yearly to such an 
extent as the Committees may decide, by appropriating for the 
purpose the whole or any portion of the yearly profits from the gas 
undertaking. 


Wrexham Gas Company.—The annual meeting of the Wrexham 
Gas Company was held on the 21st ult. The report which was sub- 
mitted stated that £1582 had been expended from capital upon exten- 
Slons during the year. These additions were urgently needed, and 
consisted of new buildings, comprising enlarged retort-house and coal- 
shed, with a storeage capacity of 600 tons. A largesum had also been 
expended on new mains and service-pipes. The revenue account 
showed a decrease of £449 in the receipts from the sale of gas, as com- 
pared with the previous year. The loss sustained during the coal 
strike was very considerable ; and the Directors would have been quite 
peed in raising the price of gas (which is 3s. per 1000 cubic feet), 

ut they decided not todo so for the present. If, however, the profits 
continued to be insufficient to pay the ordinary dividends, it would, of 
a be necessary to increase the price accordingly. The Directors 
Se mended the payment of the usual dividends—viz., 5 per cent. 
an the stock, and 34 per cent. upon the shares for the half year; 
T ing 10 per cent. and 7 per cent. respectively for the twelve months. 

€ report was adopted, 





THE WATER SCHEME FOR DUBLIN OUT-TOWNSHIPS. 


Local Government Board Inquiry. 


An inquiry (which was continued over five days) has been held at 
Kingstown, by Mr. C. P. Cotton, C.E., Chief Engineering Inspector 
of the Local Government Board of Ireland, with Mr. Monahan, Q.C., 
as Assessor, with reference to the application of the Town Commis- 
sioners for a Provisional Order to invest them with power to promote 
the Lough Bray water scheme. The promoters were represented by 
Mr. John Gordon, Q.C., and Mr. T. M. Healy, M.P.; and the Dublin 
Corporation, by Mr. O’Shaughnessy, Q.C., and Mr. O’Cornor. 
Several other authorities and individuals were also represented ; and 
there were a large number of engineering and medical gentlemen 
present. At the outset, objection was taken to the locus standi of the 
Corporation on the one hand, and on the other Mr. O'Shaughnessy 
contended that the inquiry was an illegal one, and should not be held. 
However, after a good deal of argument, it was decided to proceed. 

In laying the case for the promoters before the Inspector, Mr. 
Gordon first made it clear that at present only Kingstown and Dalkey 
were interested in the application. Briefly, he said, this was a peti- 
tion presented by the Kingstown Commissioners as sanitary authority, 
in which they asked, among other things, that the Local Government 
Board should form a Joint Board of the Sanitary Authorities of Kings- 
town and Dalkey to work out the scheme. Since 1869, the Commis- 
sioners had obtained their water supply from the Dublin Corporation. 
When the Corporation Act of 1861 was passed, the area to be supplied 
with water was 12 square miles; and it was the Vartry water that was 
to be given to those who contracted with them. Since then the Cor- 
poration had gone on extending the supply of water to the extra- 
municipal districts until they had taken in 28 square miles, or nearly 
two and a half times the area their works were designed to supply. 
The result was they were absolutely unable to compete with anything 
like a dry season, and to supply the city and the townships that were 
depending onthem. The Corporation were now proposing to procureand 
supply water (which the Commissioners did not contract to take) from 
Lough Dan, or somewhere else. The normal population of Kingstown 
was above 17,000; and they had a perfect right to have their own 
water-works, by which they would relieve the Corporation of the 
necessity of expending a very large sum of money—from £100,000 to 
£150,000—in obtaining an additional supply. The contract with the 
Corporation was that they should continue to supply not less than 
20 gallons per head per day, unforeseen accidents excepted : but his 
clients could not regard the ordinary occurrences of Nature as 
‘unforeseen accidents.’ From Oct. 10 till near the end of December 
last, Kingstown was left part of the time with one-fourth of their daily 
supply, part of the time with one-sixth, part of the time with one-half, 
and never with the whole of it. Dalkey had been ina similar position, 
and even worse, because it was on a higher altitude. His clients’ 
scheme was to take the water from the Upper and Lower Loughs Bray. 
The altitude of the higher of the two was 1453 feet above the sea-level ; 
and that of the lower lake, 1225 feet. These loughs formed natural reser- 
voirs; and there would be very little trouble in making them into 
ordinary reservoirs. They were at an elevation which would enable 
water to be sent with great ease to the highest point in Dalkey, which 
was about 300 feet high; and they would be able to deliver the water 
there at a pressure of 472 feet. The only pressure they could get from 
the Corporation was 245 feet; but Kingstown never had that, and 
particularly during last year. The water would be carried in pipes to 
the reservoirs. It would be taken from the Glencullen River, and 
brought down to the reservoirs and filter-beds, and there would be a 
small supply reservoir at Kingstown ; so that the whole of the scheme, 
so far as one could see, seemed simple and easy to carry out. They 
were satisfied that there was an ample supply for Kingstown and 
Dalkey, even if they took in Blackrock. Suppose they took the three 
townships, and gave them 30 gallons per head per day, that would 
amount to 1,050,000 gallons per diem; and it was to gallons a day 
more than what was contracted for with the Corporation. The area 
of the two loughs was about 93 acres; and they had a natural storeage 
of about 600,000,000 gallons. That was to say they were large enough 
to supply the townships for twelve months, without receiving an addi- 
tional drop of water. There were no engineering difficulties; and the 
estimated cost of the scheme was £44,000, taking everything into 
account. If they left out Blackrock (as they would do, unless they 
wanted to come in), it would cost £40,000. They were paying 5d. in 
the pound now for a supply of water, which was not at all satisfactory, 
which was not at a sufficient pressure, and which had given rise to 
disputes and litigation. They could now have their own private sup- 
ply for 4d. in the pound ; and they would have it bought out in fifty 
or sixty years. The Corporation wanted to get 6d. in the pound from 
them for 30 gallons per head per day, which they could get by their 
own scheme for 4d. With regard to the opposition, the Bray Com- 
missioners were quite mistaken. If there was any interference with 
them, they would get compensation; but they did not admit that in 
any way they would suffer. The owners of the land and others stood 
in a similar position ; and their cases would be dealt with subsequently 
by arbitration, if the Commissioners succeeded in obtaining compulsory 
powers of purchase. 

Evidence was then called. The first witness was the Town Clerk of 
Kingstown (Mr. J. Donnelly), who stated that, on the failure of the 
Vartry supply last year, the whole of the old wells and pumps of the 
township had to be opened ; and in consequence, the Commissioners had 
to spend about {600. He also mentioned that the amount paid for 
water last year was £1347. The Engineer of the Commissioners 
(Mr. J. Berry) likewise gave evidence as to the supply during the past 
year ; and afterwards Mr. W. G. Strype, the Engineer for the proposed 
works, was examined. He placed the entire cost of the scheme for 
the three townships at £39,000; and for Kingstown and Dalkey, at 
£35,000. He amplified the statements made by Mr. Gordon with re- 
gard to the works; and added that reports by Dr. Tichborne and Sir 
Charles Cameron as to the quality of the water were favourable. Mr. 
Baldwin Latham testified to the scheme being a good one; and he 
asserted that, if the Corporation had taken proper steps, they could 
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have prevented the failure of the supply last year. The examination 
of this witness concluded the case for the promoters. 

In addressing the Court on behalf of the Corporation, Mr. 
O'Shaughnessy said they were still paying interest on £80,000 
raised in connection with their water-works ; and the supply to Kings- 
town was part and parcel of the security upon which the money was 
raised. People advanced their money on the security of the statutes 
bearing on the matter; and it was now suggested that these statutes 
should be repealed by Provisional Order, and Kingstown’s portion of 
the security swept away. If it were, it would fall upon the rie a 
of Dublin. Hesubmitted that the Corporation had not been in default 
in their contract with the Kingstown Commissioners. The Corpora- 
tion had been continually in communication with the Commissioners 
with regard to the waste of water ; and any shortness in the supply to 
Kingstown last year was largely due to the enormous and shameful 
waste, which the Commissioners took no careto prevent. The failure 
of the supply could not have been anticipated by any amount of human 
foresight. Concerning the cost of the proposed scheme, the estimate 
was far under the amount which the outlay would really reach; and 
its effect would be, if carried out, to raise the rates both in Dublin and 
Kingstown. He submitted that the Local Government Board had no 
power to make the Provisional Order sought for. 

Counsel then called Mr. Spencer Harty, the City Engineer, who 
deposed that the storeage capacity of the Vartry system at Roundwood 
was 2438 million gallons ; and the draught on it was about 12 million 
gallons per day. This gave 207 days’ storeage. Lately they had 
added to the sources of supply by making a new reservoir at Stil- 
lorgan equal to double the capacity of the existing one. In addition to 
this, they had a supply from the eighth lock of the Grand Canal, and 
also the eighth lock of the Royal Canal; so that, for the supply of the 
city and extra municipal districts, they had 16 million gallons of water 
per day if necessary. Up to 1893 there had never been anything like 
a failure of the sources of supply; and previous to that year, he had 
not heard of any complaints from the Kingstown Commissioners as to 
an insufficiency of supply. From an engineering point of view, they 
had not enough information before them to judge of the proposed 
scheme; but his estimate of its cost would be £53,000, excluding all 
compensation for property. The Lough works would cost £2000; 
telephonic or telegraphic communication between the various parts of 
the works would mean an expense of about £100 a year; £14,000 
would have to be added for the Corporation mains; and they would 
be entitled to about £3600 compensation for their special supply rights. 
This would bring up the cost to more than £70,000; and the annual 
expenditure would be £3181. There was an extra charge for mainte- 
nance; making the annual charge £4131. Hedid not think the scheme 
would be beneficial to the two townships. In cross-examination, 
witness admitted that he had verbally reported against the Corpora- 
tion Lough Dan scheme; he being in favour of taking the full rainfall 
from the catchment area of the Vartry. This would make the Vartry 
deliver 7 million gallons of water more per day, at a cost of £80,000. 
Mr. Macassey had reported on the Lough Dan scheme; and his estimate 
was £65,000, as against his (witness's) £110,000. Mr. Macassey 
followed; and he stated that he did not think any man, no matter 
how far-seeing, could have anticipated such a period as last year. 
Leaving out 1893, the Vartry works had proved quite sufficient ; but 
having regard to that year, he thought the Corporation should take 
precautionary measures to increase their supply. He agreed that the 
charges in connection with the Lough Bray scheme would run up to 
£70,000. In cross-examination, he said that, under his scheme, Kings- 
town would not always have Vartry water, as contracted for; and that 
his only objection to the Lough Bray scheme was the question of 
finance. The Right Hon. Alderman Meade, LL.D., and the Lord 
Mayor were also examined. 

Counsel and witnesses were then heard on behalf of the Bray Com- 
missioners, who considered they were bound in duty to oppose the 
scheme, having regard to the fact that they were satisfied that it 
would diminish to a very serious and material extent the flow of the 
River Bray as it entered the harbour, and in this way would seriously 
interfere with the maintenance of the harbour works. Other witnesses 
for individual opponents were also examined ; and Counsel were after- 
wards heard in reply. 


y~ 


EAST LONDON WATER-WORKS COMPANY. 


The Half-Yearly Report. 

In the report of the Directors of this Company for the half year 
ending Dec. 25 last, which will be presented to the proprietors at their 
meeting next Thursday, they state that the revenue for this period was 
£157,587, as compared with £150,958 in the corresponding six months 
of 1892—showing an increase of £6629. The expenditure amounted 
to £63,038; being £51,599 for maintenance, and £11,439 for manage- 
ment. The total for the second half of 1892 was £56,818—being 
£47,007 for maintenance, and {9811 for management—or less by 
£06220 than that for the past six months, The Directors consider the 
increase of revenue to be satisfactory; and they point out that, 
although the addition to the expenditure is large, it has been chiefly 
caused by the outlay required to maintain the high character of the 
Company's supply. With regard to the works and plant, the new 
engine and boiler houses at Walthamstow are finished, and the engines 
and boilers partly erected. Similar houses at Lea Bridge are ready 
for the reception of the machinery now in course of construction for 
them. A contract for a quadruple expansion pumping-engine for the 
Chingford well has been entered into; and the work is well forward. 
Three new filter-beds have been commenced at Walthamstow ; and it 
is expected that they will be completed and in full operation by 
Midsummer next. Some dissatisfaction has been expressed at the 
pressure of water in the high buildings at the East-end; and with 
the view of removing, as far as possible, any cause of complaint in this 
respect, a new 24-inch main, 4200 yards in length, was partly laid 
during the past half year; and it will probably be brought into use 
by the end of April. With respect to the extent of the supply, the 
quantity of water pumped in the period covered by the report was 








7,716,195,531 gallons; while the business was increased by the addi- 

tion of 2078 services—bringing up the total number to 176,506. The 

Directors recommend a dividend on the ordinary stock at the rate of 

8 per cent. per annum, less income-tax. This will absorb £68,781 of 

the £82,828 available, and leave an unappropriated balance of £14,047. 

(8s balance applicable to dividend for the second half of 1892 was 
31449. 





The Company’s Charge for Water for Gardens. 

The decision given by Mr. Lane, at the North London Police Court, 
on the question of the Company’s right to charge for water used for 
gardens, reported in the JouRNAL last week (p. 574), has given rise to 
some newspaper correspondence. The defendant (Mr. J. J. Roberts) 
says he satisfied himself, before the case came on, that the Company 
were entitled to make an extra charge for closets, baths, and high 
service ; but he disputed the additional charge of ros. for the garden 
supply. ‘‘ According to my own computation,’’ he says, ‘‘ a fair charge 
for this, having regard to the size of the garden and the quantity of 
water used, would have been 2s. I objected to pay the tos., and 
contended that the Company had not complied with the provisions of 
their own Act, by making an agreement with the consumer as to the 
amount to be charged. The Company’s Solicitor pleaded that I was 
estopped from raising this contention, by reason of my having already 
paid a quarter’s rate, which included the charge of 10s. Now, the 
Company, in applying for the rate, had studiously neglected to specify 
the particular charges making up the total rate. When the Company 
in the same manner applied for the next half-year’s rate, I applied for, 
and obtained, particulars of the specific charges, and afterwards 
objected to pay some of them, including the charge for the garden. Mr. 
Lane held that it was the duty of the Company to state their charges 
ore when applying for payment ; and as I had not agreed to the 
charge of tos. for the garden, the amount was consequently disallowed. 
The decision amounts to this: No person within the jurisdiction of the 
East London Water Company a pay the Company's fancy charge 
for the garden. The Company’s Secretary [Mr. I. A. Crookenden] 
has intimated that this state of things will be remedied, by which I 
gather that the Company intend for the future to do what has now 
been judicially decided they must do—viz., deliver specific particulars 
of their charges. My advice, therefore, to the consumers of the Com- 
pany is this: Immediately the particulars are delivered, to send a 
written objection to the Company to the charge for the garden. It will 
be found in the majority of cases that the Company’s fancy charge is 
exorbitant. The maximum charge the Company are entitled to make is 
gd. per 1000 gallons.’’ To this letter the Company's Solicitors (Messrs. 
Kebbell and Miller) have replied as follows: ‘‘ The case which Mr. 
Roberts took into Court was not precisely such as he now represents it 
to have been. However, it did eventually develop into a question of 
whether the Company could, as he says, make the ‘fancy’ or ‘ exor- 
bitant’ charge of 10s. per annum for a garden supply by means of a 
hose. We do not know whether Mr. Roberts ever reflected that this 
‘fancy’ or ‘exorbitant’ charge works out at a little over }d.a day. 
Probably not; but we can assure him that the Company would very 
much prefer not to give such a garden supply at twice the ‘ exorbitant’ 
price of ros. per annum. It is these garden supplies which use—or 
waste—the water just at the critical time when water is most precious, 
and which prevent the Company from keeping up pressure just when 
pressure is most necessary. Some people would water their gardens 
on the eve of a famine. It is beyond question that the Company can 
charge for a garden supply if it is required and given; and it is equally 
beyond question that the Company are not bound to give such a supply 
unless they agree to do so.’’ Subsequently the Company's Solicitors 
sent another letter, in which they referred to Mr. Roberts’s statement 
as to the Company’s maximum rate being 9d. per 1000 gallons, and to 


“his remark that, upon this basis, he should only be charged for his 


garden supply 1s. 1o4d., on an estimated weekly consumption of 200 
gallons during three—i.e., summer—months. They point out that 
Mr. Roberts did not mention that the same section which fixes this 
rate also enacts ‘‘that the Company shall not be required to supply 
water in any less quantity than 25,000 gallons in any quarter of a 
year.” ‘The effect of this is,’ they say, ‘‘that the Company could 
require Mr. Roberts to pay 18s. 9d. for his three summer months 
(whichever those may be) ; and yet he complains of paying ros. for the 
entire year, which leaves him at liberty to select his three summer 
months—a not inconsiderable advantage in this uncertain climate.” 


<< 
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THE GRAVITATION WATER SCHEME FOR CARLISLE. 


Mr, Mansergh’s Reports. 

In recent numbers of the JourNAL, references have been made to 
the projected new water-works for Carlisle; but we have only been 
able to give some information concerning the financial part of the 
scheme, and not as to its nature. This we are now in a position to 
do; the two reports prepared by Mr. James Mansergh on the subject 
having been issued to the members of the Town Council. The second 
report, it will be remembered, considerably modifies the scheme 
delineated in the previous one. 

The first document is dated Jan. 31, 1893; and in it Mr. Mansergh 
states that he first directed his attention to the several gravitation 
schemes mentioned in a report drawn up by Mr. Hepworth in 1891. 
These were the Cairn, the Caldew, Overwater Tarn, and the Ellen. 
Mr. Mansergh came to the conclusion that the head of the Caldew 
was the best of the several sources named ; and he visited Mosedale 
on the Caldew, a little to the north of Bowscale Tarn. The position 
most suitable for the dam required to impound the necessary quantity 
of water he found to be a narrow place in the valley, about 650 yards 
above the bridge carrying the road between Mosedale and Bowscale, 
where the bed of the river is at a height of 745 feet above Ordnance 
datum. At that point he proposes to construct a bank 61 feet above 
the ground level, the top water-level being 800 feet above Ordnance 
datum. This dam would back the water up the valley for a distance 
of 1400 yards. The whole of the enclosed lands that now exist on the 
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watershed area would be submerged, with the exception of about 
Gacres at Skiddaw House, 44 miles higher up the valley. The area 
of watershed above the bank of the river is 8100 acres; the geological 
formation being the clay slates of the lower Silurian formation. The 
rainfall on the area in 1889 was 40°72 inches; but a mean annual rain- 
fall of 50 inches is estimated, of which 24 inches will be collectable by 
means of the proposed Mosedale reservoir, which will hold 650 
million gallons. These 24 inches will equal 12 million gallons daily ; 
and, according to parliamentary practice, from 3 to 4 million gallons 
would have to be delivered to the river for compensation water— 
leaving a balance of 8 or 9 million gallons for the supply of Carlisle. 
No such quantity is likely to be required for Carlisle. Therefore there 
would be no necessity to provide anything like the amount of storeage 
above named. By agreeing to limit what is taken for the supply of 
Carlisle to 2 or 24 million gallons a day, a material modification of the 
usual compensation terms would, Mr. Mansergh thinks, be sanctioned. 
From the reservoir at Swineside (which has been abandoned in the 
later scheme, No. 3), he proposes to convey the water by a 16-inch 
iron pipe to Southernby—a distance of 7780 yards; the gradient being 
1in 222. Thence he would convey it by means of a 15-inch iron pipe 
to Bird's Hill (11,860 yards), the gradient being 1 in 148; and from 
Bird’s Hill to Durdar (4170 yards) by a 14-inch iron pipe, with a 
gradient of rin 89. The top water-level at Southernby would be 650 
feet above Ordnance datum; at Bird’s Hill, 400 feet above Ordnance 
level; and at Durdar, 250 feet above Ordnance datum. At Durdar he 
proposes to construct a service reservoir to hold 6 million gallons; the 
filter-beds having a sand area of 6000 square yards. The draw-off 
from the filter-beds would be about 1069 feet higher than the draw-off 
level at Gallows Hill. The total distance from Swineside to Durdar is 
134 miles. From Durdar to Union Street (5000 yards), an 18-inch 
water-main is proposed, to supply 2,500,000 gallons of water daily, 
which is more than twice the quantity now used. ‘ This,’’ Mr. 
Mansergh remarks, ‘is manifestly an ample provision for the future, 
and it may be suggested that the execution of some of the works may 
be postponed ;"’ but he adds that this would be the case only in 
respect of the filters. The cost of the works, allowing 15 per cent. for 
engineering, superintendence, and contingencies, is estimated at 
£210,000, to which Mr. Mansergh adds £3000 for certain mains in 
the city which really form no part of thescheme. Besides prospecting 
for a water supply from the mountains and submitting the project 
already described, Mr. Mansergh went into the question of improving 
and developing the present supply by pumping from the Eden; but it 
is not necessary to refer to his proposals here, as the Water Committee 
have abandoned all idea of spending money in this direction. 

As mentioned in our issue for the 2oth ult., the above estimate being 
so large, the Committee could not entertain it; and thinking Mr. 
Mansergh had been misled as to the quantity of water at Mosedale, 
they had it gauged every day for three months during last summer, 
under Mr. Hepworth’s directions. It was found at the end of the 
drought that there were nearly 4 million gallons per day flowing ; and 
the Committee consequently instructed Mr. Hepworth to forward his 
figures to Mr. Mansergh, to see whether he could not revise his report, 
more especially in respect of the estimated cost of the scheme. In- 
vestigations by Mr. Mansergh’s son proved the correctness of Mr. 
Hepworth’s figures; and the second report was then submitted. It 
opens by dealing, at considerable length, with the question of the 
rainfall, which Mr. Mansergh sums up by saying that it may be 
assumed that the watershed of the Caldew above Mosedale is of such 
a character as to insure an unusually high dry-weather discharge ; and 
he is inclined to think that it will be safe to estimate that 2 million 
gallons a day may at all times be relied on. This would suffice for a 
population of 80,000 at 25 gallons per head per day—a number which 
Mr. Mansergh estimates will not be reached in Carlisle for nearly 
fifty years from the present time. This being so, he asks the Com- 
mittee, ‘‘ Are you prepared to go to Parliament with a Bill which will 
authorize you to take not more than 2 million gallons a day for supply ; 
leaving the matter of compensation to be dealt with under the Water- 
Works Clauses Act, sections 6 and 12?'’ On the question of com- 
pensation, the Committee consulted Mr. Balfour Browne, Q.C., whose 
opinion was as follows: ‘‘I have no doubt, under the circumstances, 
that a Bill could be framed without any clause giving compensation 
in water. I would leave the question of compensation to be dealt with 
under sections 6 and 12 of the Water-Works Clauses Act, 1847, under 
which the claimant has to prove damage by reason of the promoter’s 
works, and under which he is compensated for such damage in money. 
There are many Bills which are now Acts in which no compensation 
water is provided. Indeed, I would say that in Acts for water-works 
in places south of the Trent, compensation water is the exception. I 
do not, from what I heard in consultation, think that the interes's 
on the stream are so important as to make their opposition a matter 
of importance. If they did oppose, in the last resort it might be 
possible to introduce a clause to the effect that the Corporation should 
cease to take water when the flow of the stream went below 4 million 
gallons. I know of such limitations having been introduced.’’ Upon 
this opinion, Mr. Mansergh remarks that the limitations referred to in 
the last clause would have to be given in another form, as after the 
experience of last year, it is clear that the Committee could not bind 
themselves not to take water when the flow had fallen below 4 million 
gallons. This brought him to the point upon which his opinion was 
specially desired—viz., as to the possibility of reducing by £100,000 
the estimate of the gravitation scheme given in his first report as 
£213,000, The only way in which this can be done, he says, is by 
Cutting out the projected storeage reservoir at Mosedale, and sub- 
Stituting for it a low head weir and straining chamber, giving no com- 
pensation water, but paying in money all parties who can prove that 
their property has been injuriously affected by the diversion of the 
water. The works of such a scheme ought not to cost more than 
£90,000, but as against this saving of £123,000 will have to be set the 

money payments above referred to; and the amount of these Mr. 
Mansergh is not at present in a position to estimate. 


’ A public meeting of the citizens was held on Thursday, to consider 
the desirability or otherwise of doubling the public debt of the city '” 





by the adoption of the gravitation scheme. The meeting was called 
by the Mayor, in reponse to a requisition signed by 98 ratepayers. The 
proceedings were somewhat protracted, and resulted in the passing of 
the following resolution: ‘‘That this meeting is of opinion that the 
present source of water supply affords every facility for satisfactorily 
meeting the requirements of this city, and hereby expresses its strong 
disapproval of the Yi sss now before the City Council to spend a 
sum of £90,000 and upwards upon a gravitation scheme as not only 
totally unnecessary, but imposing upon the Municipality a grave 
financial responsibility, which neither the time nor the circumstances 
justify.’ The Mayor was requested to present the resolution to the 
Council. Not much importance is attached to the proceedings by our 
local contemporaries. 


2 


JOHANNESBURG WATER-WORKS COMPANY, LIMITED. 





An Informal Meeting of this Company was recently held, under the 
presidency of the Chairman (Mr. W. G. Soper, J.P.), for the purpose 
of hearing a statement as to the position of the Company from Mr. 
B. I. Barnato. In opening the proceedings, the Chairman explained 
that on the ‘occasion of their previous meeting he alluded to the 
absence of Mr. Barnato and Sir James Sivewright. The former 
gentleman had now returned from Johannesburg, and was prepared 
to lay before the proprietors an accurate statement as to the position 
of the Company. Mr. Barnato then expressed the pleasure it afforded 
him to come before the proprietors, and give them an explanation of the 
affairs of the Company, particularly in view of the persistent manner 
in which they had been attacked in certain quarters. He was glad, in 
the first instance, to be able to tell them that the concern was in 
an absolutely safe position, and that there was not the slightest 
reason for any fear or alarm on the part of any of the shareholders. 
In order to show the steady progress which had been made by the 
Company, he pointed out that the profits in 1891 were £17,450, and in 
1892 they were £21,000; while last year the revenue showed an 
increase of {g000. Though he, in common with the other Directors, 
regretted that they were unable to pay more than 6 per cent., he 
showed that it was impossible, for obvious reasons, that a higher 
dividend could have been declared. Coming to what seemed at one 
time a crucial point in their history—the floating of a rival scheme— 
he had no hesitation in saying now, what he had said at the time, that 
the whole affair was a bogey. He attached no importance—and he 
asked the proprietors to do likewise—to any rival scheme that might 
be floated; for the Johannesburg Water Company occupied an abso- 
lutely unassailable position. In addition to having an ample storeage 
of water, sufficient to meet the requirements of the whole of the town, 
they were engaged in constructing additional reservoirs with a view to 
being able to meet any possible contingency. Moreover, they had 
exclusive rights for supplying nearly, if not quite, the whole of the 
Johannesburg suburbs ; and even if a new company were ever success- 
fully started, it could only obtain the right to serve the few shops and 
warehouses in the city, which took very little or no water. The Com- 
pany occupied, he assured them, an absolutely secure position, from 
which nobody could dislodge them. Their revenue was steadily increas- 
ing. It was a matter of satisfaction to him to be able to state that 
during the last six months—from July of last year—the revenue was 
£30,290, and the gross profits £19,080, or more than 50 per cent. 
more than the profits of the corresponding period of the previous year, 
which was equal, after paying the debenture interest, to close upon 
I5 per cent. on the capital. Since the formation of the Company 
£160,000 had been spent; but for this money they were able to show 
very valuable assets. In conclusion, he asked the proprietors to 
believe him when he said that it was not his intention to make a 
‘‘ bullish’ speech. There was no necessity for booming their shares. 
Their intrinsic value and that of the property were quite sufficient to 
commend them to the investing public; while the extent of his confi- 
dence in the concern might be gathered from the fact that never in its 
history had he possessed so large a holding of shares as he did now. 
A vote of thanks was accorded to Mr. Barnato for his address. 


ys 
4 


Proposal to Light Concordia by Petroleum Gas.—According to 
the ‘Argentine Notes" in the Financial News, a proposition has been 
laid before the Municipality of Concordia for the illumination of that 
town by means of petroleum gas. 

Armagh Gas Company.—At the recent annual meeting of this Com- 
pany, the report of the Directors, which was noticed in the JouRNAL 
for the 2oth ult., was unanimously adopted ; and among the votes of 
thanks accorded was one to the Engineer and Manager (Mr. James 
Whimster), for his attention to the business of the Company during last 
year. It was pointed out that the Company were in the satisfactory 
position of being able to increase their dividend; and for this the 
shareholders were greatly indebted to Mr. Whimster. 


Teignmouth Gas and Water Supply.—Last Thursday week, at a 
meeting of the Teignmouth Local Board, the Gas Committee reported 
that a considerable extension of the gas-works was necessary, in order 
to meet the growing wants of the town. It was accordingly decided 
to ask the Manager to go into the subject and report at a future meeting 
upon the works necessary to meet the probable requirements of the 
next twenty years, and the estimated cost of them. The Local Board 
are also considering the question of a better water supply. Four 
sources have been in contemplation ; and further inquiries respecting 
two of these—Leighon and Wallabrook—are now being prosecuted by 
the Water Committee. An attempt was made on the above-named 
occasion to postpone the matter until after the Town Council elections 
next November ; but it received little support. In the meantime, con- 
siderable attention is being paid to the leakage of water. On Feb. 22 
this was found to amount to 48,000 gallons per hour, or equal to a 
consumption of 384 gallons per head. A number of cases in which 
water was running to waste were afterwards dealt with; and the 
leakage was reduced by the 16th ult. to 16,000 gallons per hour, since 
which date there has been a still further decline. ‘ 
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NOTES FROM SCOTLAND. 


From Our Own Correspondent. 
Saturday. 

I have received information from Mr. J. M‘Gilchrist, of Dumbarton, 
that he has arranged for the Eleventh Annual Informal Meeting of 
Gas Managers being held at Glasgow on Wednesday, the 11th of 
April. This year a change has been made from the Victoria Hotel to 
the North British Station Hotel, where better accommodation will be 
had. Mr. Thomas Wilson, of Coatbridge, will preside; and upon his 
address the discussion will take place. There is abundance of material 
for Mr. Wilson to give an interesting address upon; and he may be 
expected to acquit himself well. Before the meeting is held, those 
who attend it will have an opportunity of visiting the Dawsholm works 
of the Glasgow Corporation, to see the new water-gas plant, the Arrol- 
Foulis retort charging and drawing machinery, and the coal-breaking 
machinery at work there. The same arrangements are made as last 

ear, when the company visited the same works, and were shown the 
arge gasholder then in course of construction. The outward journey 
is from Queen Street station at 1.17 p.m.; and the return journey, 
from Great Western Road station at 2.56 p.m. The Committee of the 
North British Association of Gas Managers will, as usual, hold their 
Spring Meeting on the forenoon of the day; and in the afternoon, they 
will attend the meeting. Everyone connected with the gas industry is 
made welcome to attend this interesting and unique gathering. 

Mr. J. Fulton, Manager of the Renfrew Corporation Gas-Works, 
has intimated his resignation as from May 15 next. 

It was reported to the Aberdeen Corporation Gas Committee on 
Wednesday, that the large new gasholder at Gallowhill, of a capacity 
of 1,092,000 cubic feet, had been completed. The total cost has been 
£12,800, which is at the rate of £11 14s. 6d. per 1000 cubic feet. The 
two previous holders which the Corporation erected cost £20 15s. 2d. 
per 1000 cubic feet capacity. 

The Town Council of Portobello have carried into effect their 
resolution to experiment with the lighting of the streets of the burgh 
by incandescent gas-lamps. As yet the experiment is on a small 
scale, consisting only of two lamps fitted in one lantern. It isa pity 
the Corporation have not made it larger. The experiment is an 
interesting one; but results of much value—either as to lighting or 
consumption, or the still more important subject of the capacity of 
the lamps to stand the wear and tear of outdoor service—can scarcely 
be expected from one lamp. Still, however, a beginning has been 
made; and other burghs may follow the example of Portobello, and 
go further. 

The Committee of Management of the Arbroath Gas Corporation 
last week considered the subject of oil-gas manufacture. A report by 
the Works Committee, which was submitted, stated that the Manager 
(Mr. R. S. Carlow) had brought under their notice the new process— 
the Peebles system—and had explained the method of working ; in- 
forming them that any saving which might be effected would depend 
upon the price of the oil, which, at present, was about £2 per ton. 
The Sub-Committee were of opinion that the prospects of a material 
saving were somewhat uncertain ; and they agreed to recommend that 
no action should be taken until it should be seen whether the process 
really turned out a success in the towns where it has been taken 
up. The Committee of Management adopted the recommendation. 
They will not have long to wait for information. Mr. Yuill, of Alloa, 
has prepared a report on his working of the process, which now extends 
to more than a year, and which, when it sees the light of day, should 
convince them. As Mr. Yuill may be announcing his results himself 
at an early date, I shall not anticipate him. In addition, the accounts 
of the Perth Gas Commission, and of a number of companies which 
have adopted the Peebles process, will soon be published; and I 
expect they will be a chorus of praise. At the same time, there is no 
harm in proceeding cautiously, as the Arbroath Corporation have 
decided todo. By the way, the Edinburgh Corporation seems to me 
to be exercising a little too much caution, for they have had the sub- 
ject before a Committee for, if I remember rightly, somewhere about a 
year; and no report has come from them. 

The Works Committee of the Dundee Gas Commission this week 
had under consideration the subject of oil gas. Some of the members, 
it was stated, had seen the Perth oil-gas plant at work; and they 
wished to know whether its introduction into the Dundee works 
would be likely to lead to a reduction in the price of gas. There was 
not unanimity in the Committee on the subject ; some of the members 
not caring to expend about {6000 upon plant. A small Committee 
was accordingly appointed to consider the subject, and report. 

The Stirling County Council this week considered what action they 
should take with reference to the two Gas Bills for Falkirk, which are 
at present before Parliament. The Corporation of Falkirk, it was 
stated, had agreed that, in the event of the landward portion of the 
area of supply being formed into a burgh, or the County Council 
acquiring powers for lighting the district, they would sell all their 
plant in the transferred area to the new authority, at a price to be 
fixed by arbitration. The Falkirk Gas Company, on the other hand, 
refused to give any such assurance. The County Council accordingly 
resolved to petition in favour of the Corporation Bill, and to oppose 
that of the Company. This decision rather complicates matters; 
and the Gas Company, if they are to succeed, had better try to come 
to terms with the County Council. I would not suggest their giving 
themselves away, as the Corporation have done; but that they might 
have, in the event of a new authority being formed, the first offer of 
the right to light the district. 

The actions of which I wrote some time ago, in which the widows 
of two men who were killed by the falling in of the walls of a 
gasholder tank at the Inverness Corporation Gas-Works, recently 
came on for trial before Lord Adam and a jury in the First 
Division of the Court of Session. The gasholder had been 
removed, as well as the portion of the tank which was above 
ground ; and the workmen were taking down and removing the part 
of the tank which was below the ground. The method of dealing with 
the tank was to crack a strip of it with hammers, and then to pull 
down the section which had been freed by cracking. In order to 
prevent the section falling while the men were at work, the top of it 








was held by a rope, the end of which was anchored in the ground 
behind. When the cracking was completed, the rope was brought 
round to the front, and was used to pull down the section into the interior 
of the tank. Only half of a section came away one time, and the 
workmen were proceeding to bring the remainder down when an 
adjoining section fell upon them ; killing one of the men on the spot, 
and fatally injuring the other. For the pursuers, it was maintained 
that the method adopted for taking down the tank was defective. The 
defenders said the accident happened in consequence of the men 
omitting to obey the instructions they had received from the Manager 
not to go into the tank without having the rope secured, and that the 
deceased were to blame for it. After a number of witnesses had been 
examined for the pursuers, the actions were settled by the Corporation 
agreeing to pay each of the pursuers £100, and to contribute £50 
towards their expenses. The sums sued for amounted to £3200; so 
that the Corporation have made a very favourable settlement. I think 
it worth informing your readers what one of the witnesses said, in order 
that they may see what is to be contended with in Courts of Law. 
This witness—a local man, with little or no knowledge of gas-works— 
said that the walls of the tank should have been shored up, instead of 
being held by arope. .He also stated that the weight of the material 
which fell in was about 30 tons, and that the breaking strain of the 
rope was only about 2 tons. Shoring up, it appears to me, would have 
been more dangerous than the rope method, because it would have 
been difficult to get out the shores. As for the weight of the material, 
the witness evidently forgot that this was downwards, and that the 
thrust inwards was by no means the same as the dead weight. The 
real question at issue was whether the work at which the men were 
engaged was usual in gas-works ; and, of course, the cases having been 
settled extra-judicially, this point has not been decided. 

This week the Stirling Town Council have taken up a new attitude 
towards the subject of electric lighting. A special meeting was held 
to consider as to the terms upon which they might allow the 
Caledonian Electric Supply Company to furnish the light. To 
individual members of the Council, the Company had offered to supply 
light to the public lamps at not more than 4d. per unit, and to private 
consumers at not more than 6d. per unit; the actual charge to be the 
average of that of the eight principal towns in Scotland, based on the 
cost of production. To the Council, however, their offer was that the 
price should be fixed by a sliding scale; 6d. per unit being taken as 
the initial and maximum figure, and falling by 3d. per unit for every 
15s. per cent. of dividend above 8 per cent. The Local Authority were 
also to have the option of purchasing the undertaking at the end of 14 
years; but if the purchase were made at any time before the expiry of 
42 years, the Local Authority were to pay for it as a going concern, 
and the price was to be not less than a sum which would make up a 
total cumulative dividend of 7 per cent. on the capital actually received 
from the shareholders. The Council unanimously declined to come to 
an agreement upon these terms; and they resolved to fight the Company 
before the Board of Trade. I am not surprised at their new resolu- 
tion ; the terms were too onerous. It almost provokes one to laughter 
to see an 8 per cent. dividend being put forward as the basis of reduc- 
tion in price. According to all experience, and the expectation of all 
except rabid electric light people, an 8 per cent. dividend upon electric 
lighting is a thing not to be dreamt of; and the effect of the arrange- 
ment would have been that, whatever might be the charge in other 
towns, in Stirling it would always have been 6d. per unit. Then 
as to the purchase price of 7 per cent. on the capital, one is tempted 
to ask why this figure was adopted, and why it should not have been, 
to be fair to both sides, the average of the actual dividends paid for a 
series of years, but in no case to exceed 7 per cent. With such con- 
ditions, the Town Council might have agreed, seeing they do not care 
to undertake the work themselves ; but they could scarcely be expected 
to bind themselves and their successors in the manner the Company 
suggested. 

Good progress is being made with the tunnelling operations in con- 
nection with the work of augmenting the Glasgow water supply from 
Loch Katrine. The Blairuskin tunnel (1328 yards in length) was 
finished on Jan. 18; the Dom of Chon tunnel (1673 yards long) is 
expected to be completed about the middle of this month; the South 
Freuich tunnel (833 yards long) was finished on March 5; and the 
North Freuich tunnel is expected to be completed about the middle 
of June. In all of them, however, a good deal of lining with concrete 
will require to be done, which will take six months. Towards the 
north end of the Loch Chon section—which is the section nearest to 
Loch Katrine—some very hard rock has been encountered. When 
the first aqueduct was being constructed through this rock, the pro- 
gress, by hand labour, was only at the rate of 3 yards per month. 
In the driving of the present tunnels, by the use of machinery worked 
by compressed air, and nitro-glycerine explosives, a rate of progress 
equal to 25 yards per month has been attained. When the Water 
Commissioners make their annual inspection of the works in the end of 
June, it is expected that the whole of the tunnels will be open for the 
passage of the Commissioners, if they care to go through them, which 
I do not suppose they will. 


2 
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Gas Explosion in Paris.—Last Thursday afternoon, a serious 
gas explosion occurred just in front of the well-known church of St. 
Germain |'Auxerrois, in the Place du Louvre, Paris. In consequence 
of the recent Anarchist outrages, the event caused great consternation 
in the neighbourhood, and indeed throughout the city. According to 
the Paris Correspondent of The Times, the explosion was caused 
through the accidental fracture of a gas-main by the pickaxe of one of 
a gang of workmen engaged in repairing the pavement. So great was 
its force, that it is reported by another correspondent to have made a 
hole about 13 feet long, 10 feet wide, and 5 feet deep in the ground, 
shattered all the glass in the vicinity, and wrecked an omnibus office, 
a chalet,and a newspaper kiosk ; while a number of the upper windows of 
the Louvre Museum, about 250 yards distant, were broken. Hardly had 
the people who chanced to be near the spot recovered from their shock 
when a second explosion took place. A space was soon cl eared by the 
police; and the prompt arrival of firemen and main layers, who 
poured water into the hole and stopped off the supply of gas, soon 
removed all cause for further alarm. 
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CURRENT SALES OF GAS PRODUCTS. 


LIVERPOOL, March 31. 


Sulphate of Ammonia.—The position is practically the same. 
Shipments continue on a satisfactory scale; and if some orders have 
been taken at lower prices for April delivery, it remains yet to be seen 
whether the sellers will reap a benefit from their ventures. From 
what was experienced during such an apparently idle month as that just 
closed, it does not at all follow that a depression will set in during 
April. There will be no stocks to weigh the market down; and the 
production, in consequence of the exceptional weather, shows already 
a serious falling off. The absence of stocks in consumers’ hands must 
remain a favourable feature; and the non-appearance of American 
orders seems counterbalanced by large Colonial business. There 
are now sellers at £14 at the ports; but buyersare not disposed to pay 
this price. Not more than £13 17s. 6d. seems obtainable. Nitrate 
continues firm. 





Lonpon, March 31. 


Tar Products.—Ninety per cent. benzol is now steady at 1s. 2d.; 
and 50’s benzol is in excellent request at improving rates—as much as 
1s. 54d. being offered for forward delivery. Creosote and tar oils are 
rather a drug on makers’ hands; stocks being very large, and difficult 
to sell. Carbolic acid is firm, at slightly better prices ; while cresylic 
acid is somewhat weaker. Anthracene is strong ; and consumers are now 
beginning to feel the pinch brought about by the restrictive operations 
of the Tar Products Sales Committee. Several important tar contracts 
have been let during the week, at prices ranging between 12s. 6d. and 
17s. Inthe latter case the buyer had practically no carriage to pay. 
The general outlook for tar products is far from being satisfactory ; 
and although pitch continues fairly strong, it is difficult to see how 
the price can be maintained, in face of the continued falling value of 
coal. Prices are: Pitch, 25s. to 27s. 6d. Benzols, go’s, 1s. 2d.; 50's, 
1s. 5d. Creosote, 14d. Creosote salts, 25s. Solvent naphtha, ts. 2d. 
Toluol, 1s. 6d. Cresol, 1s. 4d. Crude benzol naphtha, 30 per cent., 
64d. Carbolic acid, 60's, 1s. 8d. Anthracene, 30 per cent., A," 
4S) 1d:;, 0B,” tod. 

Sulphate of Ammonia.—After a very strong market which has 
lasted for some time, sulphate of ammonia is somewhat weaker, and 
lower prices are being quoted. To-day’s value appears to be some- 
where between £13 15s. and £14, less 34 per cent.; and gas liquor 
is 11s. to 12s. 6d. per ton. 
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COAL TRADE REPORTS. 


From Our Own Correspondents. 


Lancashire Coal Trade.—The position as regards all descriptions 
of round coal is gradually becoming more and more unsatisfactory ; 
and even the protracted stoppage of the pits for the holidays last 
week has had no appreciable effect in diminishing the excessive sup- 
plies upon the market. It is only in exceptional cases where anything 
of moment was filled up during the stoppage; and the report from 
most of the collieries after the holidays was that they resumed work 
with very few orders having come to hand. House-fire requirements 
have necessarily fallen off; and the better qualities of round coal are 
a greater drug than ever upon the market. Competition from other 
districts increases in keenness ; and the coalowners connected with the 
Lancashire Sales Association have experienced the greatest difficulty 
in maintaining their prices—concessions in some outside markets 
having to be made to prevent business passing altogether out of their 
hands. So far, there is little or nothing doing in the way of placing 
contracts for forward deliveries in any description of round coal, 
either for general manufacturing requirements or gas-making pur- 
poses; and the disposition generally seems to be to hold back, in the 
expectation that figures are very likely to get down to something like 
last year’s level. The tendency of prices is in a downward direction ; 
and the leading Manchester colliery firms held a meeting on Friday, to 
consider whether any further action should be taken with regard to list 
rates, to place them in a better position for meeting outside competition. 
Only a temporary sort of arrangement was come to, by which, for 
the time being, delivered and wharf prices for house coals in Man- 
chester were reduced 5d. per ton, to place them more on a level with 
prices ruling in Salford. Pit prices throughout Lancashire for all 
descriptions of round coal continue very irregular. Average quota- 
tions are about 12s. to 12s. 6d. for the best Wigan Arley ; 11s. to 11s. 6d. 
for Pemberton four-feet and seconds Arley ; gs. €d. to 10s. for common 
house coals; with other descriptions of round coal, for steam, forge, 
and gas-making purposes, ranging from 8s. up to gs. per ton at the 
pit mouth. The shipping trade also remains in a very depressed 
condition; and common Lancashire steam coals are not quoted at 
More than gs., and the best qualities 1os. per ton, delivered at the 
Garston Docks or the High Level, Liverpool. The present very 
limited output of slack, owing to the restricted inquiries for round 
coal, is necessarily causing a scarcity of engine fuel in the market ; and 
some collieries are stocking largely, solely with the object of obtaining 
Supplies of slack to meet the requirements of customers. The result is 
that in most cases prices are hardening; and with the commencement 
of the month they have been advanced 3d. to 6d. per ton. Common 
slack could not be bought under 5s. 3d. to 5s. 6d.; the better classes 
fetching 6s. to 7s., and burgy about 8s. per ton at the pit mouth. 

Northern Coal Trade.—There is rather an improvement in the 

mand for some kinds of coal in the North; and every week the 
Opening of ports that have been closed for the winter should improve 
the shipping trade. Best Northumbrian steam coals are quoted ros. 
Per ton f.o.b., though one or two sales slightly below that price are 
recorded. Second-class steam coal is about gs. to gs. 6d. per ton. 

mall steam are very firm; the lessened demand for best coal a week 
oF So ago, and the reduced production in the holidays, having caused 
— Coals to be rather scarce. Thus while 4s. 6d. per ton f.o.b. is 
bt general price, there are some coalowners who ask, and have 
obtained, 4s. 9d. per ton. Gas coals are fairly steady, and some large 
Contracts have been booked; so that the tendency is to adhere 
Strictly to the range of prices fixed, which varies from 7s. 3d. to 7s. 9d. 








per ton f.o.b. It is believed that the contract for the supply of 
Rotterdam has this year all been allotted to collieries in Durham; and 
though the price cannot be very definitely given, as it depends on 
what is allowed for the freight, it is thought that, taking the freight 
on the basis of last year, it will be for coal from 7s. to 7s. 3d. per 
ton on the average. Manufacturing coal is in better demand just 
now. Coke is dull for export ; but there is a better local consumption. 
The price may be quoted as from 13s. to 14s. per ton f.o.b. Gas coke 
shows no alteration in price this week ; but as the production is less 
than it was, and will further decrease for three months, it is probable 
that the scarcity will rather stiffen the prices. 

Scotch Coal Trade.—The trade is in much the same position, with 
prices in many cases a little easier. Ell is being sent in considerable 
quantities to Baltic and Mediterranean ports; but otherwise there is 
not much foreign demand. Steam coal is not in great request at 
home ; and the demand for both splint and mainis quiet. The miners 
in the West, not having been supported in their “‘ four days a week” 
policy by their brethren in the other districts, have abandoned it in 
favour of a “' five days” policy ; and have proposed a conference of the 
Federation to be held a month hence, the decisions of which will bind 
all the districts, as they are all affiliated. Except in a few instances, 
the masters are not pressing upon their men by reductions of wages. 
The prices quoted are: Main, 7s. ; ell, 8s. to 8s. 3d.; splint, 8s.; and 
steam, gs. 3d. to gs. 6d., f.o.b. Glasgow. The shipments for the week 
amounted to 140,737 tons—an increase upon the quantity in the pre- 
ceding week of 5291 tons, but a decrease as compared with the same 
period of last year of 3655 tons. Forthe year to date, the total ship- 
ments have been 1,526,635 tons—an increase of 293,585 tons over the 
corresponding period of last year. 
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The Peebles Oil-Gas Process.—The Thurso Gas Company have 
decided to adopt the Peebles oil-gas process; and the order for the 
apparatus has been placed with Messrs. R. and J. Dempster, Limited, 
of Manchester. 

Exhibitions of Gas Appliances.—Messrs. Fletcher, Russell, and Co., 
Limited, have lately held successful exhibitions of their gas cooking 
and heating appliances at Stockton-on-Tees and Rochdale, under the 
auspices of the Corporations ; and at Newcastle-on-Tyne, in conjunc- 
tion with the Gas Company. 

The Miners’ Strike and the Non-Delivery of Gas Coal.—At the- 
West Riding Winter Assizes recently, the case of the Elland-cum 
Greetland Gas Company v. Milnes, Stansfeld, and Co. was down fcr 
hearing. It was a claim by the plaintiffs for £1500 damages for non- 
delivery of coal contracted to be sold by the defendants to them; the 
defendants excusing such non-delivery by reason of last year’s strike 
The record, however, was withdrawn upon the terms that the defen- 
dants admitted liability for the breach of contract; the amount of 
damages being referred to a person agreed upon. 

Penryn Gas Company, Limited.—The annual general meeting of 
this Company was held on the 28th ult., at the offices, No. 5, Great 
Winchester Street, E.C_—Mr. Archbell J. Nutt in the chair. The 
accounts presented showed a profit of £380; and, after deducting 
dividends at the rate of 5 per cent. per annum, there remained an 
available balance of £198. Out of thisamount it was decided to place 
£150 to a reserve fund, and carry forward £48. It was reported that 
the two retiring Directors—Messrs. A. J. Nutt and W. M’Keand— 
were in arrears on their shares; and the proprietors resolved not to 
re-elect them. Messrs. A. Widdows and R. Fish were appointed 
Directors in the place of those retiring ; and Mr. Ewen was re-elected 
Auditor. A vote of thanks to the Chairman for presiding terminated 
the proceedings. 


Assaulting a Water-Works Inspector.—At the Cardift Borough 
Police Court on the 16th ult., Edward Ashley was summoned, under 
the Cardiff Corporation bye-laws, for assaulting Frederick Budding, 
a Water Inspector, in the execution of his duty on March6. The 
Deputy Town Clerk (Mr. F. C. Lloyd), who appeared for the prosecu- 
tion, stated that the Water-Works Clauses Act provided that any 
inspector might visit any house in the district for the purpose of 
examining the water-fittings—a provision which was made quite as much 
in the interest of the waterconsumer as the supplier. On March 5 the 
inspector visited defendant’s house, but was prevented by Ashley from 
seeing the stable at the back. The following day he returned; but 
defendant struck him violently about the head. Theinjury he received 
was very serious at the time; and the only atonement Ashley had 
offered was to make the miserable suggestion that the case should be 
hushed up for a sovereign. In defence, Mr. W. Blake pleaded that 
complainant had exceeded his duty, and created inconvenience by his 
unceremonious entrance into the house. This the inspector denied ; 
and a fine of £5 and costs was imposed. 


The Ambleside Local Board and the Gas and Water Company. 
—The Ambleside Local Board having decided to oppose the Bill of the 
local Gas and Water Company, and to apply for powers to purchase 
the undertaking, a public meeting of the ratepayers has lately been 
held to consider the subject. A resolution endorsing the action of 
the Board was submitted ; and, in its support, it was stated that the 
authority were not opposing merely for the sake of opposition, but to 
prevent the Company getting any undue advantage over the ratepayers. 
In regard to the purchase, it was argued that, as the Company was 
not a statutory one, the Board desired to acquire their works on 
unstatutory terms, which, it was declared, would make a difference 
to the town of about £6000. One of the speakers was Mr. Jones, J.P., 
the Chairman of the Company, who said that he considered the first 
negotiations were unfortunate. They had offered their works at a 
price which they thought they were well worth, and which at last 
year’s return would have paid 4 per cent., and on five years’ takings 
3% per cent. The Board only offered £14,000, which would have 
brought the town 6} per cent. with last year’s income, and 6 per cent. 
taking the average of five years. The shareholders undertook the 
supply of gas and water when no one else would; and it did not seem 
fair for the Local Board to take advantage of them. The resolution 
was carried by 72 votes to 17; and Mr. Jones demanded a poll. 
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Changes of Address.—Dr. Samuel Rideal, F.I.C., F.C.S., Gas 
Examiner to the Lewisham District Board of Works, intimates a 
change of his laboratory address to No. 28, Victoria Street, West- 
minster, S.W.——The Deimel Light Company, Limited, have removed 
to ‘‘ Deimel House,” Hatton Garden, E.C. 

Penny-in-the-Slot Meters at Carlisle—The system of supplying 
gas to cottagers and small consumers in Carlisle by penny-in-the-slot 
meters has now been in existence for alittle over three months; and the 
number of consumers who have taken advantage of it is upwards of 
350. A charge of 1s. 6d. is made for fixing the meter; and its rent is 
calculated for in the price which the consumer pays for gas—viz., 1d. 
per 28 cubic feet. 

The Enrichment and Price of Gas at.Bradford.—At a meeting of 
the Gas and Electricity Supply Committee of the Bradford Corpora- 
tion last Friday, the members discussed at length the question of 
conducting experiments in the use of oxy-oil gas as an illuminant. A 
proposal was made to carry out a trial of the gas upon lines similar to 
those adopted in St. Helens and Huddersfield. But the voting for 
and against the motion was equal ; and it was decided to hold a special 
meeting to further consider the question. A discussion also took 
place as to the advisability of increasing the price of gas, with the 
view of recouping the Corporation for the enhanced cost of production 
during the coal strike. Eventually it was resolved to defer the matter 
to the special Committee meeting already mentioned; and in the 
meantime certain returns and figures will be prepared to assist the 
members in dealing with the subject. 

The Plymouth Corporation and the Gas Company’s Bill.—As 
notified in our ‘‘ Parliamentary Intelligence,’ the Corporation of Ply- 
mouth have lodged a petition against the Bill by which the Plymouth 
Gas Company are seeking to raise more money. They affirm that the 
amount of new share capital applied for is excessive; and they ask 
that, if further borrowing powers are granted, the Company shall be 
required to offer the loan capital for sale by public auction. They 
object to the clause by which the Company purpose continuing 2s. 6d. 
per 1000 cubic feet as the standard price, although the Company pro- 
pose to reduce the dividend from 5s. to 2s. 6d. per cent. in respect to 
each 1d. per 1000 cubic feet charged in excess or diminution of the 
standard. The Corporation also ask that the nominal illuminating 
power of the gas should be increased from 14 to at least 16 candles ; 
and they object strongly to the proposal of the Company to o btain 
powers to supply electricity for lighting and other purposes. 

Athens in Darkness.—According to the special correspondent of 
The Times in Athens, the city was in total darkness for two hours last 
Saturday evening. On Sunday he wired the following particulars as 
to the cause of the occurrence: ‘‘The French Gas Company which 
supplies the city has made repeated demands on the Municipality for 
arrears amounting to about 500,000 frs. ; but the latter body, which is 
in financial difficulties, has failed to provide the money. Last week, 
apparently by an after-thought, the Municipality made a counter- 
claim on the Company for 600,000 frs. on the score of fines, forfeits, 
&c. The Company then delivered an ultimatum refusing to continue 
to light the city; and the threat was carried out last night. The 
weather being cloudy, the darkness was intense, except in two or three 
streets where the shops remained open. Some anxiety prevailed; but 
happily no disorders occurred. At half-past eight o'clock, an arrange- 
ment was arrived at through the mediation of the Minister of the 
Interior; and shortly afterwards the lamps were lighted.” 


Issue of Further Capital by the Hartlepool Gas and Water Com- 
pany.—A special meeting of the Hartlepool Gas and Water Company 
was held on Thursday last, ‘‘ for the purpose of determining on the 
propriety ‘or otherwise of further exercising the Company's powers 
to borrow on mortgage or bond, and to what extent.” Mr. W. H. 
Fisher, J.P., presided, and said the Directors had exhausted their 
powers of borrowing. At the present time the capital account was 
£340,170; and their borrowing powers, which were one-quarter of 
this amount, represented £83,542. Against this sum they had bor- 
rowed £72,000; but there was still remaining £11,542, which the 
Directors required for the extension and improvement of the property. 
He then moved the following resolution: ‘‘ That the Directors be and 
are hereby empowered and authorized to borrow the sum of £11,500 
on mortgage of the Company’s works, unpaid calls and rents, or on 
the Company’s bond, or both, at such time or times and subject to 
such special stipulations as to the repayment thereof, as to them may 
seem meet.’’ In reply to an inquiry, the Chairman said that during 
the current year they would need about £3800; and this, with £5561 
already spent, would make £9361 out of the £11,500. The motion 
was carried. 

Torquay Gas Company.—The annual meeting of this Company took 
place on the 24th ult.—Mr. W. H. Kitson, J.P., occupying the chair. 
The report presented showed receipts to the amount of £24,953 for the 
past year; the expenditure being £17,874. From the balance— 
£7079—the Directors recommended the payment of full dividends. 
‘rhe Chairman, in moving the adoption of the report, said the receipts 
during the past year were rather less than in 1892—{24,953, against 
£25,487. At the same time, their expenditure was also less—being 
£17,875, against £18,769 ; and their profit was £7079, as compared with 
£6717. The shareholders might congratulate themselves on this, 
considering the year they had gone through, more particularly with 
reference to the coal strike. The whole of the share capital authorized 
by their Act of 1878 had been raised, except £7 5s. They still had 
borrowing powers to the extent of £7500. The capital account had 
only been increased £612; more than half of this amount being for gas 


cooking-stoves lent on hire. A saving of £1300 was effected by the | 


favourable contract for coal. Alluding to the Bill the Company are 
promoting, he said the Directors had agreed, at the request of the 
Town Council, to reduce the maximum price of gas from 5s. 6d. to 5s. 
The Council also wished them to put in the Bill a permissive clause 
allowing for the gas-works to be sold to the town. Acting on the best 
advice, the Directors did not think this was a reasonable request ; and 
consequently they had declined to accede to it. In conclusion, he 
complimented the officials of the Company, and especially the Manager 
(Mr. R. W. Beynon), on the progress of the undertaking. The motion 
was carried. 





Sales of Shares.—On the 2tst ult., Messrs. N. Easton and Son sold 
by auction, at Hull, 40 old £5 shares in the York United Gas Company, 
at £11 7s. 6d. each; and 10 original {10shares in the Whitby Gas Com- 
pany at £20 12s. 6d. each.—At a public sale at Brighouse last Wednes- 
day, 50 f10shares in the Kildwick Gas Company changed hands at 
£12 12s. 6d. apiece. 


The Leamington Corporation and the Gas-Works.—Negotiations 
have recently been proceeding between a Sub-Committee of the Cor- 
poration and the Gas Company respecting the transfer of the property 
of the latter to the town. It is understood that the terms on which the 
Company are willing to sell their undertaking are 26 years’ purchase 
of the maximum dividends. This is considered excessive by the Sub- 
Committee; and it is believed the projected purchase will fall through. 

The Cost of Gas and Electric Light.—An_ application made to 
the Education Department by the Finchley School Board for their 
sanction toa project for lighting the [schools by electricity has been 
unsuccessful, as the new system would, it was stated, have cost 
annually about £120 or £130, whereas gas only comes to £45. The 
electric light has been adopted in the Western Club, Glasgow; and, 
so far, it has cost something like {90 per month. The largest gas bill 
for one year is stated to have been about £400. These facts are 
recorded in the current number of the Electrical Review. 


Extension of West’s Retort-House Machinery at the Old Kent 
Road Gas-Works.—The South Metropolitan Gas Company have 
placed an order with West’s Gas Improvement Company, Limited, for 
the supply of a complete set of stoking machinery—comprising coal 
breakers, elevators, conveyors, storeage hoppers, and charging and 
drawing machines—to be erected at their Old Kent Road works, in 
No. 7 retort-house, which is at present being remodelled. The charging 
and drawing machines are to be of the compressed-air type, similar in 
construction to those in operation in No. 9 retort-house, but suitable 
for working five tiers of retorts. These are not the first five-tier 
machines supplied by West's Gas Improvement Company to the South 
Metropolitan Company; they having furnished such machines for the 
East Greenwich works several years ago. This is the fifth order 
with which the latter Company have entrusted the above-named firm 
for stoking machinery at Old Kent Road and East Greenwich. 


— 
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GAS AND WATER COMPANIES’ STOCK AND SHARE LIST. 


(For Stock Market Intelligence, see ante, p. 606.) 
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GWYNNE & BEALE’S PATENT GAS EXHAUSTERS AND ENGINES. 


sawrnnncaau toxvoxy Gr WYNNE & CO. 


TELEPHONE No. 2698, 


9 
HYDRAULIC AND GAS ENGINEERS, BROOKE STREET WORKS, HOLBORN, LONDON, E.C. 


Late Essex Street Works, Victoria Embankment, London, W.C. 


Thirty-three Medals 
at all the Great Inter- 
pational Exhibitions 
have been awarddéd to 
GWYNNE & Oo., for 
Gas Exhausters, &c. 


They have never 
sought to make price 
the chief consideration, 
but to produce Machin- 
ery of the very highest 
quality. 


The result is that in 
every instance their 
work is giving the full- 
est satisfaction. 

















They have completed 
Exhausters to the extent 
of 30,000,000 cubic feet 


passed per hour, which 
are giving unqualified 
satisfaction in work, and 
can be referred to. 





| , : 


: ’ 





ch cael 


to a Minimum. 


i inc.) ENGINES 


Engine and Exhauster Combined on One Bed-Plate, 


GWYNNE @ Co.'s Exhausters are constructed of large size to pass the required 
quantity of Gas at very slow speeds; the wear and tear 





Catalogues and Testimonials sent on Application. 


Their Exhausters 
can be made, when 
desired, on their New 
Patent Principle, to 
pass Gas without the 
slightest oscillation 
or variation in pres- 
sure. 


NO OTHER MAKER 
OAN DO THIS. 


Makers of Gas-Vatves, 
Hypravrtio REeuLaToRS, 
Vacuum GovERNoOR?P, 
Steam-Pumps for Tar, 
Liquor, or Water; Patent 
Seur SEALING AND CLEANS- 
tnc) Retort-Lips AND 
MovurTHpieces; CENTRI- 
FuGAL Pumps and Pump- 
specially 
adapted for Water- Wor! s, 
raising Sewage, &c, 

Also GIRARD and 
other TURBINES, 
HIGH-SPEED EN- 
GINES, DYNAMOS, 
&c., &c., for ELEC- 
TRIC LIGHTING. 
































being reduced 





NOTICE TO ADYERTISERS.—COPY FOR ADVERTISEMENTS for the “JOURNAL” should be received at the Office not later 
than TWELYE O’CLOCK NOON ON MONDAY, to ensure insertion in the following day’s issue. 


Orders for Alterations in, or Stoppages of PERMANENT ADVERTISEMENTS should be received not later than the FIRST 


POST on SATURDAY. 





OXIDE OF IRON. 
QNEILL'S Oxide has a larger annual 


sale in the United Kingdom than all other Oxides 
combined. Purity and uniformity of quality guaranteed. 
Pamphlet, “ How to Purchase Bog Ore,” to be obtained 
on application, 
Gas Purification and Chemical Company, Limited, 
Palmerston Buildings, Old Broad Street, London, E.C. 
Joun Wo. O’NeErur, Managing Director. 





GAS PURIFICATION AND CHEMICAL COMPANY, 
LIMITED. 


ANDREW STEPHENSON, Agent. All 


communications re OXIDE to be addressed to 
PALMERSTON BUILDINGS, E.C, 


Bes Oxygen Company, Limited, 


Westminster. ANDREW STEPHENSON, Agent. 


WINKELMANN’S “VOLCANIC” 

CEMENT. Fire Resistance up to 4500° Fahr. 

In use in most Continental Gas-Works, and in more 
than 200 British Gas-Works. [See Advt., p. 506.) 

ANDREW STEPHENSON, 182, Gresham House, Old Broad 

Street, Lonpon, E.C. Telegrams: Volcanism, London.” 


L,12008, Tar, and Spent Oxide wanted. 
== BROTHERTON AND Co,, Ammonia and Tar Dis- 
tillers, Bremincoam, LeEps, and WAKEFIELD. 


WANTED, a Situation, as Manager of 

small Gas-Works. Total abstainer, Age 29. 

Good references. 

Address No, 2359, care of Mr. King, 11, Bolt Court, 
FLret STREET, E.C, 


WANTED, by a Gas Engineer, an En- 
‘ _gagement Abroad. Has had eight years’ expe- 
nence in South America as Engineer and Manager. 
Apply, by letter, to No. 2355, care of Mr. King, 11, Bolt 
Court, FLEET Street, E.C, 


ANTED, by a Suburban Gas Com- 
T pany, a sui able Man as MAIN and SERVICE 
ESTER. One who has been used to the work before 
preferred, 
Apply, by letter, to No. 2365, care of Mr, King, 11, Boit 
Court, Freer Street, E.C. 


WANTED, by a Young Man (Age 23), 
, son of a Gas and Water Manager, a Situation 
ay Gas or Water Office, as METER INSPECTOR or 

NTAL CLERK and COLLECTOR. Has held 
: — Situation for the past Five Years. Good 
elerences, and satisfactory reasons for leaving. 


Address Mr, F ; 
Baxens, r. F, Russert, Gas and Water Office, 


























AMES LAWRIE & Co. supply Best 
SCOTCH CANNEL COALS, Best FIRE-CLAY 
RETORTS, BRICKS, TILES, and LUMPS; BOILER 
SEATING BLOCKS, FLUE COVERS, and SILICA 
BRICKS for SPECIAL FURNACE WORK; COKE 
BARROWS, BOGIES, and SMALL WAGONS. 
Postal Address: 1, WHITTINGTON AVENUE, E.C. 
Telegram Address: “ Errwat Lonpon.” 


C. HOLMES & CO., Huddersfield; 


AND 80, CANNon STREET, LONDON, 

Contractors for Gas-Works complete, Makers of Gas- 
holders, Purifiers, Scrubbers, Condensers, Retort Fit- 
tings, &c., Improved Valves, Engines, and Exhausters. 
Also for Collingwood’s Regenerative Retort-Settings. 

*,* See Advertisement p. 600 of this week’s issue. 
Cablegrams: “Ignitor London.” Telegrams: ‘ Holmes 

Huddersfield.’’ 


J & J. BRADDOCK, Globe Meter Works, 


Oldham. 

First-Class Award, Melbourne Exhibition, 1889, for 
WET AND DRY GAS-METERS, STATION ME- 
TERS, AND GOVERNORS, PRESSURE-GAUGES, 
STREET LAMPS AND PILLARS, &c. 

Telegraphic Address: “ Braddock Oldham.” 


SULPHURIC ACID. : 
OHN NICHOLSON & SONS, Chemical 
Works, Leeds, specially produce this ACID from 
BRIMSTONE, for making SULPHATE OF AMMONIA 
of high quality and good colour. Delivery in our own 
Railway Tank-Wagons or Carboys. Highest references 
and all particulars supplied on application. 














TO INVENTORS AND OTHERS. 
ATENTS for Inventions Secured and 
TRADE MARKS REGISTERED throughout the 
World. Advice on all matters connected with the 
above. Handbook gratis on application, 
J. C. Cuapman, C.E., Chartered Patent Agent, 70, 
Chancery Lane, LonpDon. 


SPECIAL PAINT FOR GAS-WORKS. 
OHN E. WILLIAMS AND CQ,, 


Victoria PAInt WorkKs, MANCHESTER. 
Telegrams: “ ENAMEL.” National Telephone 1759. 
GAS PLANT CEMENT 
FOR ALL LEAKAGES, 


HYDRATED OXIDE OF IRON. 
PREPARED from pure Iron 


Two or three times as rich as Bog Ore. 
Strong action on Sulphuretted Hydrogen. 
To be used alone, but will increase activity of other 
Oxides. 
Less than half the price of Bog Ore. 
Can be lent on hire. 
Write for tabulated results. 
Reap Hotimay AND Sons, Limited, HuDDERSFIELD. 














YouNG Man (age 28), a Total Abstainer, 
col PR first-class testimonials, desires a change for 
hom ~seetd Private reasons. At present Manager and 
eutes ‘ary of small Gas-Works, which he has managed 
tans matelly for over two years. Would take an Assis- 
‘A s Ie? under a good modern Engineer. 

Boke Y, by letter, to No. 2362, care of Mr. King, 11, 

‘Court, FLEET STREET, E.C. 





GAS AND CANNEL COAL. 

ENTLEMAN having first-class con- 
nection among numerous Gas-Works in England 
and Continent desires Situation as TRAVELLER for 
either first-class Merchants or Colliery Proprictors. 

Good references. : 
Address No. 2863, care of Mr. King, 11, Bolt Court, 

FLEET STREET, E.C. 





IRISH BOG ORE OXIDE OF IRON. 


GAS PURIFICATION. 
ALE & CO., direct Importers from 


Ireland. Sample and Price on application. 
OXIDE PAINT, SULPHURIC ACID, & Chemicals. 
120 and 121, NeweGatTe STREET, Lonpon, E.C. 
Telegrams: ‘“‘ BoGorE Lonpon.” 


OXIDE OF IRON. 
PUNEST Quality of Natural Bog Ore. 


Particulars and price, apply to Mr. T. L. ArcuEr, 
20, Fennel Street, MANCHESTER. 


ADLER AND CO., LIMITED, 


M:pDpLESBROTGH; ULVERSTON (BARROW); Ports- 
MouTH; CARLTON; SrockTon; 815, St. Vincent Street, 
Gtascow ; and 85, Water Street, New York. Tar Dis- 
tillers, Manufacturers of all TAR PRODUCTS, ALIZ- 
ARINE and other TAR COLOURS, BICHROMES, 
OXALIC ACID, ALKALIES, LIQUOR AMMONIA, 
AMMONIA SULPHATE, &c. 

Head Cffice: MIDDLESBROUGH. 
invited. 


ORTER & CO., Gowts Bridge Works, 


LINCOLN, Engineers, Ironfounders, and Contrac- 
tors for the erection of Gas-Works for, Towns, Villages, 
Mansions, Manufactories, Collieries, and Isolated 
Buildings, at home and adroad. Manufacturers of 
Retorts and Fittings, Condensers, Scrubbers, Purifiers, 
Valves, &c.; also of Girders, Wrought and Cast Iron 
Tanks, Iron Roofs, &c. 

Telegraphic Address: ‘‘ PorTER LINCOLN.” 


DP EFAWINGS, Tracings, Specifications, 
Quantities, Strains, &c., prepared by an 
experienced Gas-Engineering Draughtsman. Plans of 
Works made, copied, or enlarged. Illuminated 
Addresses in first-class style. Writings of all kinds, 
Engrossments, &c. 

Address J. H. OPPENHEIM, 27, Fore Street, E.C, 


ALWaYs a Buyer of Spent Oxide, Tar, 
and AMMONIACAL LIQUOR. 
Apply to J. HarpMaAn, Milton, STAFFORDSHIRE. 














Correspondence 














WVANTED, a Gas-Meter Repairer, with 
experience as House Gas-Fitter. 

Apply, by letter, stating age and wages required, and 
enclosing copies of not more than three testimonials, to 
No. 2364, care of Mr. King, 11, Bolt Court, Furretr 
STREET, E.C. 





GAS MANAGER WANTED. 
WYVANTED, by the Skibbereen Gas 
Company, a thoroughly COMPETENT MAN 
to take charge of their Gas- Works. 
Applications, with copies of testimonials, to be sent 
to the Secretary, North Street, SKIBBEREEN. 





AGENT WANTED. 
FySTABLISHED Firm of Importers 
would appoint first-class AGENT having strong 
influence with London Gas Companies, 
is the finest in the market. Liberal terms. 
Address No. 2350, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C, 


The quality 
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CHIPPING NORTON GAS COMPANY. 


ANTED, New or Second-hand, four 

PURIFIERS, 8 ft. to 9 ft. square, 8 ft. to 3 ft. 6 in. 
deep, or, if not square, of a like capacity. Also a 
Centre-Valve thereto (if on latest principle), or four 
Four-Way Valves, all 6-inch Connections preferred. 
The same, if not new, must be practically as good. 
Quotations (delivered here) are invited. 

Also FOR SALE three PURIFIERS 7 ft. 6 in. by 6 ft. 
by 8 ft. 6 in, deep, with Centre-Valve thereto, all 6-inch 
Connections, in excellent condition. 

Address THos. BurtoxsHaw, Manager. 


ro BE SOLD—A Station Meter, in Good 
Working Condition, with Clock, Tell-Tale, Bye- 

Pass Valve, 6-inch Connections, and two Cup Valves. 
Address the Exsecar Gas Company, BARN=LEY. 


Fok SALE—A Two-lift Gasholder 

(Capacity 95,000 feet), with Cast-Iron Framing 
d Tank. 

ibines No. 2861, care of Mr. King, 11, Bolt Court, 

Frieet Street, E.C. 


OR SALE—Four Purifiers, 28 ft. by 
14 ft., with Covers, 15-inch Centre-Valve, Con- 
nections, and Lifting =~ complete. Also Two 
PURIFIERS, 844 ft. by 16 ft., with Covers, two 15-inch 
Four-Way Valves, and Connections, complete. Bargains 
to immediate purchasers. Must be removed in April 
for extensions. Can now be seen at work. 
Apply to R. anp J. Dempster, LIMITED, Newton Heath, 
MANCHESTER. 











RAMSGATE CORPORATION, 
(Gas AND WATER DEPARTMENT.) 


HE Gas and Water Committee invite 

TENDERS for the surplus TAR: (100,000 gallons, 

or thereabouts) to be made between the Ist of April, 
1894, and the 81st of March, 1895. 

Tenders to be returned on or before Saturday, April 14, 
addressed to the Chairman of the Gas and Water 
Committee, Hardres Street, Ramsgate, and endorsed 
“Tender for Tar.” 

The Committee do not bind themselves to accept the 
highest or any tender. 

Full particulars on application to 

Wituum A, Vaton, 
Engineer, 





BOROUGH OF RAMSGATE 
IMPROVEMENTS, 
Contract No. 2. 


HE Town Council invite Tenders for 
the erection of a HARBOUR MASTER’S HOUSE 
on a Siteon the West Cliff. 

Tenders to be sent in, addressed to the Chairman of 
the Front Improvements Committee, not later than 
Ten a.m., on Thursday, April 19 next, endorsed 
* Contract No. 2.” 

Copy of Specification, Quantities, and Conditions will 
be forwarded to any applicant desiring to have them, 
on receipt of £3 8s., which will be returned when a 
bond-fide tender is submitted, together with the Speci- 
fications, Conditions, and Bill of Quantities fully monied 


FRONT 


out. 
Drawings may be seen and further particulars 
obtained on lication to William A. Valon, Engineer, 





GRAVESEND & MILTON GASLIGHT COMPANY. 
Fok SALE—A 10-inch Station Governor 


(Six Pillar Guides), with 12-inch Valves, Valve 
Columns, and Wheels, and the Connect 
complete. In good condition. 
for Governor of larger capacity. 

May be seen on application to Mr. JoserH Davis, 
Engineer and Manager, Gas-Works, Canal Basin, 
GRAVESEND. 

March 80, 1894. 


HE Ballymena and Harryville Gaslight 
Company, Limited, invite TENDERS for 1700 
tons of best Screened GAS COAL, free on Waggon at 
Larne Harbour, to be delivered before the ist of 
November next. d 
Payment to be made on the first Thursday in March, 





y Co 
Taken out to make way 





895. 
. Tenders to be lodged with me on or before Tuesday, 
the 10th of April, 
Tomas C, C, Hoop, 
Secretary 
Ballymena, March 22, 1894, 





THE Gas Committee of the Heywood 

Corporation invite TENDERS for the supply of 
about 450 yards each of 38-inch and 4-inch CAST-IRON 
PIPES and SPECIALS. . 

Specification and Form of Tender may be obtained 
upon application to W. Whatmough, Gas Manager. 

Sealed tenders, endorsed “Iron Pipes,” to be sent to 
me not later than Tuesday, April 17, 1894. 

By order, 
A. B, Pinuina, 
Town Clerk. 
Municipal Buildings, Heywood, 
March 380, 1894. 





ROCHESTER, CHATHAM, AND STROOD 
GASLIGHT COMPANY, 


RETORT-HOUSE FITTINGS. 
THE Directors of the Rochester, Chat- 


ham, and Strood Gaslight Company are prepared 
to receive TENDERS for the supply of RETORT- 
HOUSE FITTINGS, particulars of which may be had 
on application at the Offices of the Company. 
Tenders, endorsed “ Retort-House Fittings,” to be de- 
livered not later than Noon of Thursday, April 19, 1894, 
WILLIAM Syms, 
Secretary. 
Gas Offices, Rochester, 
March 81, 1894. 





GASHOLDER TANK. 
(THE Directors of the Torquay Gas 


Company are prepared to receive TENDERS for 
the construction of a BRICK GASHOLDER TANK, 
114 feet diameter and 26 feet deep, at their Works, 
Hollacombe, Paignton. 

The Site, Drawings, and Specifications can be seen, 
and Form of Tender obtained, by application to the 
Engineer, Mr. R. Beynon, on payment of the sum of 
Two Guineas, which will be returned on receipt of a 
bond-fide tender. 

Sealed tenders, endorsed “Tender for Gasholder 
Tank,” must be sent to the undersigned, on or before 
Ten a.m., Monday, April 16 prox. 

The Directors do not bind themselves to accept the 
lowest or any tender, 

By order, 
JouN Kitson, 
Secretary. 
Vaughan Parade, Torquay, 
March 80, 1894. 





Price 2s. per dozen, or 10s. 6d. per 100, post free, 
C ONSPIRACY and Protection of Pro- 
pe 


rty Act. It is required, under a Penalty of 
FIVE POUNDS, that a Printed Copy of the 4th Section 
of this Act shall be posted up at all Gas-Works, ina 
conspicuous place, where the same may be con- 
veniently read by the persons employed thereat. 
Printed copies of this Section, in large type, on 
broad sheets, may be obtained of WaLTER Kina, 11, 
Bolt Court, FLeet Street, E.C, 


*,* The Act extends to Scotland and Ireland, 





PY 


Ramsgate. 
The Council do not bind themselves to accept the 
lowest or any tender. 
By order, 
W. A. Husparp, 


Town Clerk, 
Town Hall, Ramsgate, 
March 80, 1894. 





BOROUGH OF RAMSGATE FRONT 
IMPROVEMENTS, 
Contract No. 3, 


HE Town Council invite Tenders for 


the erection of a CUSTOMS HOUSE in Lower 
Harbour Street. 

Tenders to be sent in, addressed to the Chairman of 
the Front Improvements Committee, not later than 
Ten a.m., on Thursday, April 19 next, endorsed 
“Contract No. 3.” 

Copy of Specification, Quantities, and Conditions will 
be forwarded to any applicant desiring to have them, 
on receipt of £3 8s., which will be returned when a 
bond-fide tender is submitted, together with the Speci- 
fications, Conditions, and Bill of Quantities fully monied 
out. 

Drawings may be seen and further particulars 
obtained on application to William A. Valon, Engineer, 
Ramsgate. 

The Council do not bind themselves to accept the 
lowest or any tender. 

By order, 
W. A. HvuBBarD, 
Town Clerk. 

Town Hall, Ramsgate, 

March 80, 1894. 





By Order of the Executors of Mrs. C. Black, deceased, 
and others.—Gas Stocks and Shares in the following 
Compenies :— 

South Metropolitan Gas Company. 
Tottenham and Edmonton Gaslight and Coke 
Company. 
Ascot District Gas Company. 
Romford Gas and Coke Company, 
Harrow District Gas Company. 
Chelmsford Gas Company. 
Brentwood Gas Company. 
Woking Gas Company. 
Uxbridge District Gas Company. 
ME- ALFRED RICHARDS will Sell 
the above by AUCTION, at the Mart, Token- 
house Yard, E.C., on Tuesday, April 17, at One for Two 
o’clock precisely, in lots. 
Particulars of J. Jonson, Esq., Solicitor, 57, Lincoun’s 
Inn FiEtps, W.C.; and of the AUCTIONEER, 18, FINSBURY 
Circus, E.C., and 816, High Road, TorTenHAM. 





NOW READY. 
Second Edition, much Enlarged, with 94 Engravings, 8s. 6d. 


Quantitative Ghemical Analysis. 


By Professor FRANK CLOWES, D.8c. Lond., 
and J. BERNARD COLEMAN. 


London: J. & A. CHURCHILL, and all Booksellers, 








Price 6s., Cloth Bound, 
THE CHEMISTRY OF 
ILLUMINATING GAS, 
y 


NORTON H. HUMPHRYS, Assoc. M.Inst.C.E., F.C.S8, 


This work contains chapters on: The Relative Cost 
of Light from Gas, Oil, and Candles; Products of Com- 
bustion; The Sulphur Question; The Composition of 
Nluminating Gas; Water Gas; Various Gas-Making 
Processes; Oil Gas; Properties of Fluid Hydrocar- 
bons ; Tar for Gas-Making; Destructive Distillation ; 
Condensation ; and Purification. 





Lonpon 
WALTER KING, 11, Bout Court, FLEET STREET, EC. 





In Paper Cover, Price 1s. 


GASHOLDERS 


WITH OR WITHOUT 


GUIDE - FRAMING. 


A Discussion between E. LLOYD PEASE and 
F. SOUTHWELL CRIPPS. 


To which is added a Synopsis of 


LITERATURE ON 
GASHOLDER CONSTRUCTION, 


Containing references to all the Literature (English 
and Foreign) on Reducing or Abolishing the Guide- 
Framing of Gasholders, also the principal Literature 
on Gasholder Construction generally, compiled to 
March, 1893; with a List of all the English and Foreiga 
Periodicals connected with the Gas Industry. 


COMPILED BY 


F. SOUTHWELL CRIPPS, 


Associate Member of the Institution of Civil Engineers 
Fellow of the Imperial Institute; Member of the Insti 
tution of Gas Engineers ; Member of the Soc iety of Arts 
AUTHOR OF 
“The Guide-Framing of Gasholders and Strains in 
Structures Connected with Gas-Works; ” 
“The Flow of Gases and Proportioning Gas-Mains,” &c. 





Lonpon: 
WALTER KING, 11, Bout Court, Fieet STREET, F.C 


HOLMSIDE GAS COALS. 


(Wrought out of Holmside and South 
Moor Collleries.) 


PBESENT production 4000 tons per 

working day. Area of coal about 5000 
acres, including the largest remaining workable 
proportion of pure HUTTON SEAM GAS 
COAL. Analysis of HOLMSIDE GAS COAL 
in bulk az shipped gives 10,500 cubic feet of Gas 
per ton, of an Illuminating Power of 16% candles. 
The Sulphur is about 1 per cent., and the Ash 
12 per cent. The Coal cokes well, and leaves 
about 70 per cent. of excellent Coke. To show 
the progress of HOLMSIDE COALS, it may be 
mentioned that the quantity carbonized by the 
London Gas Companies in 1885 was about 
200,000 tons; whereas the present consumption 
of HOLMSIDE COALS in London alone is at 

the rate of nearly 
600,000 Toms per Annum, 








Full particulars on application to 
MR. MARK ARCHER, 


HOLMSIDE AND SOUTH MOOR OFFICES, 
NEWCASTLE-ON-TYNE. 


BOLDON GAS COALS. 


Worked by THE HARTON COAL CO0., LTD. 
Output about 3000 tons per day. 











ANnaLysis— 
Yield of Gas per ton. . 10,500 Cubic Feet. 
Illuminating Power. . 16:9 Candles. 
Coke. . « « « « « 66°7 Coke. 
Sulphur. «© « © « « 0-86 Sulphur. 
Ash e a e _ e e e 2°04 Ash. 








Boldon Gas Coals are supplied under 
contract to 


The Gaslight and Coke Company, South 
Metropolitan Gas Company, Commercial 
Gas Company, Imperial Continental Cas 
Association, European Gas Company, 
L’Union des Gaz (the Continental Union 


Gas nT, Ipswich Gaslight 
Company, Devonport Gas ma 
as 


Newcastle Gas ore: Sunderlan 
Company, South Shields Gas Company, 
and to — other Companies at Home 
and Abroad. 


For prices, &c., apply to the 


HARTON COAL COMPANY, 


Newcastle-on-Tyne. 


W. H. PARKINSON, 
FITTER. 























TR a wc a 
«aie Seaman ss prt 
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“CANNELINE” 


By this method, 


FOR ENRICHING COAL GAS. 


Superior to the very Volatile Hydrocarbons; requiring only a 
simple apparatus, at quite a nominal cost. 


Coal Gas can be enriched by “CANNELINE” at a cost of 3d. per Candle per ton of Coal, showing 
conclusively its vast superiority over all other Enriching Agents, including Cannel Coal. 


For all particulars, apply to 


S BOWLEY & SON, Wellington Works, BATTERSEA BRIDGE, LONDON. 





ARMSTRONG’S 


PATENT 


CANDLE SAFETY LAMPS. 


Are a great improvement on Oil, giving a good Light, 
requiring little or no Cleaning, and when once lighted 
no further attention is necessary. The Candles 
are made to burn 5, 7, or 9 hours. 





48, MancHEsSTER STREET, Gray’s InN Road, W.C. 


PRICE'S PATENT COKE & COAL BARROW 


effecting a great saving 
of time, labour, and ex- 
pense. 

For particulars, price, 
&c., apply to Mr. 
Price, Inventor and 
Patentee, 22, Alwyne 
Road, Canonbury, 
™ Lonpon, N. 





Prices are Reduced. 





TAR AND LIQUOR PURCHASED. 
JOHN CLARKSON MAJOR, 


(Established 1851,) 


Tar Distiller and Manufacturing Chemist, 


WOLVERHAMPTON. 
SCULCOATS, HULL. 


MEIKLEJOHN’S PATENT 


Improved Slide-Yalve  Anti-Dip 


Is _—— reliable in action, and requires no atten- 
tion. Has all the advantages of the Dip and Anti-Dip 
combined. 

Is cheap and easily fixed to any form of main, 

Will be found the most efficient appliance of the 
kind yet introduced. 

Further particulars and price from 


C. MEIKLEJOHN, 
GAS-WORKS, RUGBY. 
(Late N, MeraieJsoun, Longwood.) 











To effect a great saving in 


GAS-FURNAGES === 
Special 


Derbyshire GANNISTER BRICKS. 


ADDRESS 


JAMES WHITE & Co,, Limited 


ALBERT WORKS, WIDNES. 





NEWBATTLE CANNEL. 


Highest Results in Gas, & Excellent Coke. 





QUOTATIONS ON APPLICATION TO 


THE LOTHIAN COAL COMPANY, 


LIMITED, 


NEWBATTLE COLLIERIES, 
DALELEITH,N.B. 





Awarded HIGHEST MEDAL and DIPLOMA 
at the Neweastle-on-Tyne Royal Mining 
and Industrial a 1887, 





TYNE 


BOGHEAD - 
- CANNEL. 
EAST PONTOP 
GAS COAL. 


Yield of Gas per ton. » « « » = 10,500 cub. ft, 
Illuminating Power ...+. . 163 candles, 
Coke 2. ces + » « » 70 percent, 


‘ 
eseese 


|SOUTH PELAW MAIN 


GAS COAL. 


Yield of Gas per ton. . . . » » 10,500cub. ft. 
Illuminating Power ....2+s 16'3 candles, 
CONE a 6 «= «6. & alec . 73'1 per cent. 





For Prices and complete Analysis, arply to 


THOS. W. DANCE & SONS, 


Coat Owners, NEWCASTLE-ON-TYNE; 
OR 


E. FOSTER & CO., 


21, JOHN STREET, ADELPHI, annee, W.C. 





THORNLEY GAS GOALS 


WorkED BY THE 


c’| WEARDALE IRON AND COAL COMPANY, Ld. 


OUT OF THEIR 


THORNLEY AND WHEATLEY HILL GOLLIERIES. 


The Analysis made by Messrs. J. and H. T. 
Pattinson, Public Analysts for Northumber- 
land, gives 10,500 cubic feet of Gas per ton, 
with an Illuminating Power of 16°3 Candles 
and 67:3 per cent. of Coke. The following is 
a Working Analysis made of these Coals by 
the Tudhoe and Sunderland Bridge Gas 
yeaa 

[copy.] 
TuDHOE AND SuNDERLAND Bripez Gas Company. 
Tudhoe Gas-Works, 
Spennymoor, 
8th June, 1893. 
Messrs. The 


WEARDALE IRON & COAL COMPANY, LTD. 


GENTLEMEN, 

For the last two months we have used 
your THORNLEY GAS COAL exclusively 
at these gas-works; and I have pleasure in 
herewith giving you the actual results 
obtained during the trial. 

Yield of Gas per ton: 10,300 cubic feet. 

Yield of Coke: 134 cwt. 

emieee Power of Gas, average of a series 
of tests, 17 Sperm Candles. 
The Coke was of excellent quality. 








The following is a complete ultimate Analysis 
of the Coal. 
Per CENT 
Garba... « « ei 4 83-128 
Hydrogen. . . « « « 5°116 
Gayeie 6 « + e 6% 7401 
Nifrogemn . 2. 2 3 © 0-585 
Salpnae . « « « « « 0°620 
MS (6 «fo 6 Jarre Ke 3°130 
Walet. 2 ss es 0-020 
100-000 
Analysis of the Coke. 
Camas 2 sw 6 93°31 
Suiphur ..... =. 0°61 
BAe Gad aia ad ene. 2 5:00 
Moisture . ..... 1:08 
100-00 
——— 


I am, Gentlemen, 
Yours truly, 
A. B. Cowan, 
Manager. 


For Price, &c., apply to the 


WEARDALE IRON & COAL Co., Lo. 


QUAYSIDE, NEWCASTLE-ON-TYNE. 





S. CARPENTER’S PATENT 


HYDRAULIC MAIN CLEANER 


ABSOLUTE SECURITY AGAINST ALL EXPLOSIONS. 


VERY GREAT 


SAVING OF LABOUR. NO INTERFERENCE WITH SEAL OF DIP-PIPES. 
PREVENTION OF STOPPED PIPES. 





“FOR FULL PARTICULARS OF WORKING AND ILLUSTRATIONS, APPLY TO 


GIBBONS BROS., cas encinzers, DUDLEY. 
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THE AUTOMATIC GAS-METER CO., LTD,, 


UPPER BROOK ST., MANCHESTER. 








SOLE PROPRIETORS OF 


THORP, MARSH, AND HAYNES’ PATENTS. 


ont SI SAE SEI Bron onset OP SR AD 
CAN BE ALTERED = in p & RDED: if 
coms % str) SB = pec? AGAINST FRAUD. TR o 


pmo 
BE on 
sr go 


The persistent efforts of the 
Inventors of our Meters have 
been crowned with 


SUCCESS. 


There can be no two opinions 

on the question of the priority 

of our claim to the considera- 

tion of Gas Companies as the 

First Introducers, on a Prac- 

tical Scale, of a Penny-in-the- 
Slot Meter. 


PENNY-IN-THE-SLOT GAS-METERS, 
‘SHALAN SVD LOIS-AFHL-NI-ANNGd 





So long ago as 1889, we advertised our Penny-in-the Slot Meters as having the now tully-recognized advantage of ability to alter IN SITU. 
Automatic Meters without Coin-Counting Index are liable to be tampered with. 





PRICES AND FULL INFORMATION FROM 


LONDON: MANCHESTER: 


ALBERT BUILDINGS, 
49, QUEEN VICTORIA ST., E.c.| UPPER BROOK STREET. 


THE WHESSOE FOUNDRY CO,, Lr, DARLINGTON, 


Established 1790. 


MANUFACTURERS OF EVERY DESCRIPTION OF GAS PLANT, 


FROM 


RETORTS 
GASHOLDERS, 


FOR WHICH THEY HAVE THE NEWEST AND MOST MODERN MACHINERY. 


GASHOLDERS CAN BE MADE OF ANY DIAMETER AND PUT TOGETHER AT THE WORKS. 


Holders having a capacity of 6,000,000 Cubic Feet have been made and erected; the largest one being 181 feet 
diameter by 186 feet 9 inches deep. Riveted entirely with 3-inch diameter Hot Rivets. 


SOLE MAKERS OF 


THE WHESSOE PATENT CENTRE-YVALVYE 


FOR WORKING PURIFIERS. 


This Centre-Valve is the cheapest and most effective Valve in the market. Any unskilled workman oon understand it; 
and it costs about half the price of any other Valve. The Purifiers can be worked in rotation or tn a singly, 
or bye-passed altogether; and the Valve can be worked either as a Hydraulic or Dry-Face alve 


AND SOLE MAKERS OF 


COATES’ IMPROVED PATENT FURNACE DOOR PROTECTOR 


Which has been approved and adopted by the Gas Authorities at 


SALFORD, MANCHESTER, BIRKENHEAD, STOCKTON, NEWCASTLE, DARLINGTON, &c. 


LEEDS: 
5, MERRION STREET. 




















“WHESSOE, DARLINGTON.” MANAGING WORKS: DARLINGTON. 
Telegraphic Addresses : “WHESSOE LONDON.” 7 COATES 


y DIRECTOR. LONDON OFFICE: 28, QUEEN STREET, E.C. 
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TROTTER, HAINES, & CORBETT, HUNTER’S UNEQUALLED. 


EYE DRIOK WORE, Oo eo OF LEON. seetemeiennrenanee™ 


9| James Hunter, Lesser, MINER, AND SHIPPER OF M | R F| E L D 
BIrOoOURBRIDGE. NATURAL IRISH BOG ORE. 


This Estate yields the finest and most uniform : 
Manfactarers of GAS-RETORTS, GLASSHOUSE | quality in Ireland ; and the quality is guaranteed. BLACK BED GAS COAL: 





- 
& 
us 
Fay 
He 
* 
5 








ns nga shonceilinn sendy Samples and Prices on application. Prices and Analysis on application. 
Proprietors of 11, BAY STREET, PORT GLASGOW. | MIRFIELD (GAS-COAL) COLLIERY COMPY- 

BHST GLASSHOUSH POT & ORUCIBLE CLAY. Telegrams: “Hunter, Port Guascow.” 

_ Saremunts Promprty awp CareroLiy Eixzcurszp. Established 1872. RAVENSTHORPE, gear DEWSBURY. 








WALLER'S PATENT COMBINED 
GAS ENGINE AND EXHAUSTER 


WITH 
Disc-YValves, Automatic Bye-Pass Valve, 
Throttle-Yalve, and Regulator, 
COMPLETE ON ONE BASE PLATE. 


Designed chiefly for sizes from 500 to 15,000 feet per hour. 
CAN BE SEEN IN ACTION AT ADDRESS BELOW. 


EXHAUSTERS OF ANY SIZE 
COMBINED WITH GAS-ENGINES (now made to vary in speed). 








ENGINES & EXHAUSTERS RUN AT DIFFERENT SPEEDS. 


Waller’s Washer-Scrubber with Wood Clusters. 
ELEVATING AND CONVEYING MACHINERY FOR COAL, COKE, &c. 


G. WALLER & CO., 


58, PARK STREET, SOUTHWARK (Surrey SiDE oF SOUTHWARK BRIDGE). 


HISLOP'S PATENT saininttesh SETTINGS OF sed ‘RETORTS. 



















































































THESE SETTINGS ARE ADAPTED 10 THE REQUIREMENTS OF ALL GAS COMPANIES AND GAS CORPORATIONS, AND HAVE ALREADY BEEN VERY EXTENSIVELY ADOPTED 
THEY ARE ERECTED UPON BOTH THE WORKING-STAGE AND SHALLOW-CHAMBER SYSTEMS, AND EQUALLY SATISFACTORY RESULTS ARE GUARANTEED IN BOTH CASES. 

THe SETTINGS HAVE ATTAINED TO A MEASURE OF SUCCESS AND POPULARITY QUITE UNEQUALLED BY THAT OF ANY OTHER WITHIN THE SAME 

SPACE OF TIME. THE WORKING RESULTS OBTAINED, AND THE GENERAL SATISFACTION GIVEN, ARE DECLARED IN EVERY CASE TO EXCEED, AND IN 

MOST CASES CONSIDERABLY EXCEED, THE PATENTEE’S GUARANTEE. THE CONSTRUCTION AND WORKING OF THE PATENT PRODUCER AND THE 

PATENT CHARGING APPARATUS FOR SAME ARE ABSOLUTELY UNIQUE AND UNRIVALLED, AND ARE THE DELIGHT OF EVERY STOKER; WHILE IN EVERY 
OTHER PARTICULAR THEY SECURE THE HIGHEST RESULTS ATTAINABLE BY ANY REGENERATIVE SYSTEM, AND AT A MINIMUM OF COST. 

Drawings and Specifications are furnished for the complete erection of Ovens, with or without Retort and Bench Mountings, 

or complete erection undertaken if required, and carried out by specially Trained Workmen. 

Further particulars may be obtained on application to the Patentee’s Agents: C. M. HAMILTON, 5, Stuart Street, Shawlands, 

Glasgow; J. E. FISHER, Stourbridge; JOHN WALSH & SONS, Retort Builders, Halifax, Yorkshire; RICHARD TURNER, Retort 
Builder, Denton, Lancashire; and from the Principal Agent, R. F. HISLOP (son of Patentee), Gas-Works, Paisley, N.B. 


HISLOP’S PATENT HYDRAULIC MAIN SEAL-REGULATING AND TAR-EXTRACTING VALVE is @ Sine qua non 


TO THE SATISFACTORY WORKING OF THE HYDRAULIC MAIN UNDER THE REGENERATIVE AS WELL AS OTHER 
SYSTEMS OF RETORTS. BEING LARGELY ADOPTED, AND AFFORDING THE HIGHEST SATISFACTION. 


SPENT LIMES NO LONGER WASTE PRODUCTS 


Under G. R, HISLOP’s Patents, all Spent Limes are most effectually, economically, and continuously recovered at from one-third to one-half the cost of 
New Lime. The ‘results are a surprise to all who have inspected the process, and are entirely satisfactory to all now using it. 
Descriptive Pamphlets and Terms from Agents as above. 
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[ONDONDERRY (JAS ((OALS|_, ROBERT MARSHALL, — /JAMES OAKES & Co, 





FROM THE 


MARQUIS OF LONDONDERRY’S 
COLLIERIES, 


COUNTY OF DURHAM. 
Available output up to 5000 tons per day. 
Yield of Gas 11,000 cubic feet per ton of 

Coal as per analysis by 
Mr. John Pattinson, F.C.S., F.LS. 
For Pricgs AND PARTICULARS, APPLY TO 


S. J. DITCHFIELD, 
SEAHAM HARBOUR, COUNTY OF DURHAM. 


CAST-IRON PIPES 


FOR GAS AND WATER. 
Pipes, One to Siz inch Bore, kept in Stock. Also a very 


large assortment of all sizes of Bends, T-pieces, and 
Specials ready for despatch on receipt of Order, 


WALVES 


FOR GAS, WATER, AND STEAM. 








TELEGRAMS: “PIPES GLASGOW.” 


WM. MACLEOD & 00., 
66, ROBERTSON STREET, GLASGOV. 


97, WELLINGTON STREET, GLASGOW. 





Prices and Analysis of all the Scotch Cannels on 
Application. 








HEBBURN MAIN GAS COALS. 


Yield of Gas per ton 10,500 cubic feet. 
aes Power 16:4 candles, 
€ 


For prices, f.0.b. pm A Delivered by Rail, 
THE WALLSEND & HEBBURN GOAL COMPANY, LTD., 
B Lombard Street 
NEWCASTLE-ON-TYNE. 
W. RICHARDSON, Fitter. 
TBKITTEL, SHEFF iN) 
CONTRACTS FOR SUPPLIE> OF ANY 
| OF (tHE PRINCIPAL 





ENGLISH & SCOTCH 
CANNELS. 


REAL SILRSTONE GAS COAL 


ANALYSIS AND PRICES ON 
APPLICATION: 


T.B.KITTEL, SHEFFIELD. 








ALFRETON IRON-WORKS, DERBYSHIRE, 


. AND 
Wenlock Iron Wharf, 21 & 22, Wharf Road, 
CITY ROAD, LONDON, N., 
Manufacture and keep in Stock at their Works 
(also large stock in London) 


PIPES and CONNECTIONS, 14 to 48 inches 
in diameter, and make and erect to order RE.- 
TORTS, PURIFIERS and TANKS, with or 
without planed joints, COLUMNS, GIRDERS, 
SPECIAL CASTINGS, &c., required by Gas, 
Water, Railway, Telegraph, Chemical, Colliery, 
and other Companies. 

Nore. — Makers of HORSLEY’S PATENT 
SYPHONS. These arecast in one piece, without 
Chaplets; doing away with bolts, nuts and covers, 
and rendering leakaye impossible. 


THOMAS TURTON 
AND SONS, Limitep, 


SHEAF WORKS, SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS. 


STEEL OF ALL DESCRIPTIONS. 


SCREW STOCES, TAPS AND DIES, 
SPANNERS, RATCHET BRACES, LIFTING JAOKS, 
ANVILS, VICES, 

AND ENGINEERS TOOLS GENERALLY. 
London Office: 
90. CANNON STREET, 





®.c. 











IMPORTANT TO ENGINEERS AND GAS COMPANIES. 
A NEW CARBURETTOR FOR ENRICHING GAS IN BULK. 


The Carburettors have been doing practical work for the past two years ; in many cases doing all the enrichment without 
the use of Cannel or other rich Coals. The South Metropolitan Gas Company have these Enrichers at all their Stations. The 
Gaslight and Coke Company have had them in use at some of their principal Works for two years past; and several more are 
now being fixed at their other Stations. The Carburettors are also in use at several Suburban and Provincial Gas 


Companies’ Works. 





FOR PRICES AND FULL PARTICULARS, APPLY TO 


THE GAS LIGHTING IMPROVEMENT COMPANY, LIMITED, 


18, DEVONSHIRE STREET, BISHOPSGATE, LONDON. 





ALDER AND MACKAY, 


MANUFACTURERS OF 


IMPROVED WET AND DRY GAS-METERS 


IN CAST-IRON AND TIN CASES OF THE HIGHEST EXCELLENCE. | 
ORIGINAL MANUFACTURERS OF DRY METERS IN CAST-IRON CASES. 
STATION METERS, EXPERIMENTAL METERS, PHOTOMETERS, & PRESSURE-GAUGES, & 


Results of Tests of Dry Gas-Meters (Section III.) of the Glasgow Philosophical Society's 
Gas Exhibition, as per London “ Gas Journal,” May 10, 1881. 


Total of Fast Tests . 
Total of Slow Tests . 25'3 


72'5 











ALDER & MACKAY. W.&B. Cowan. G. Grover & Co. James Kerra. D. B. Pexpizs & Oe 
. 47'°2 eee 6:9 ece 83°6 62:3 ° 68°97 
117°4 43-1 81:4 88°5 
124°3 76-7 93-7 92°23 





Descriptive Circulars, Price Lists, and Full Particulars forwarded on application. 
NEW GRANGE WORKS, EDINBURGH. 
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MIDLAND IRON-WORKS, DONNINGTON, NEAR NEWPORT, SHROPSHIRE. 


COVERING 15 ACRES. 


|GASHOLDERS 


OF ALL SiZxzs. 


The largest Gasholder of The Gaslight and Coke Company, at Beckton, was made here, 
containing 8 Million Cubic feet. 


PLANED PURIFIERS “untxtsce: 
PURIFYING MACHINES FOR AMMONIA, 


CARBONIG ACID AND TAR-EXTRACTING WASHERS, 


SCRUBBERS, WECK’S PATENT CENTRE-VALVE, 
SULPHATE OF AMMONIA PLANT, 


Claus’s Patent Sulphur-Recovery Plant, 
CONDENSERS, Ae © bite 


SELF-SEALING RETORT MOUTHPIECES, 
CENTRE-VALVES and SLIDE-VALYES of all kinds, WOOD SIEVES 


_ Telegrams : of best possible make, ROOFS, GIRDERS, FLOORING, &c., &c. Telegrams : 
‘FORTRESS, ome “ FORTRESS, 


DONNINGTON.”| Jondon Office : 10, Finsbury Square, E.C. LONDON.” 
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ALEX. C. HUMPHREYS, M.E., 
General Superintendent & Chief Engineer, 
The United Gas Improvement Company, U.S.A, 


HUMPHREYS 


Contracting Engineers for Water Gas 
9, Victoria Street, London, S.W. 


A. G. GLASGOW. M.E., 
» Late General Inspector, 
The United Gas Improvement Company, U.8.A, 


& GLASGOW, 


Plant, 





iio INGHAM & SONS, 


Incorporated with the Leeds Fire-Clay Company, Ltd. 
. WORTLEY FIRE-CLAY WORKS 
: Near LEEDS, 









ial 
==] attention of GAS ENGINEERS to the fol- 
lowing advantages of their Retorts :— 


iw 1. wot or preventing adhesion of 
Ss eer = +* made in one piece up to 10 feet 


lon, 
8. Uniformity in thickness, ensuring equal n & 
Expansion and Contraction, ) i 


PATENT 


MAGHINE-MADE GAS-RBTORTS 
GAS wo WATER PIPES 


CASTINGS OF EVERY DESCRIPTION. 


MANUFACTURED BY THE 


CLAY CROSS COMPANY, 
CHESTERFIELD. 














TRADE | TELEGRAMS: } LONDON AGENTS: 
CXC “ JACKSON ” BECK & Co, 
MARK. | CLAY GROSS. | 130, GT. SUFFOLK ST, SE. 


GODDARD, MASSEY, & WARNER'S 


IMPROVED 


Sulphate of Ammonia Apparatus. 


The most successful and approved Apparatus known 
up to the present time. 








FOR REFERENCES, PARTICULARS, TESTIMONIALS, AND PRICES 
APPLY TO 


GODDARD, MASSEY, & WARNER, 
ENGINEERS, 
NOTTINGHAM. 








The Apparatus has been supplied to the following Firms— 


BURT BOULTON, & HAYWOOD, SILVERTOWN, and ELING. 
CHANCE BROTHERS, OLDBURY (Four Apparatus). 
RUNCORN SOAP & ALKALI CO., Limited, RUNCORN. 
NETHAM CHEMICAL CO., Limited, BRISTOL. 

ANIMAL CHARCOAL CO., Limited SHADWELL. 

WM. BUTLER & CO., BRISTOL. 

KEMPSON & CO., Pye Bridge. 


And to the following Gas Companies and Corporations— 


ILKESTON. BURY. CHORLEY. 
WIDNES. BRIGHOUSE. WHITEHAVEN, 
HALIFAX. MARKET HARBRO’. CHESTER. 
ALTRINCHAM PRESCOT. pet Lg SHIELDS. 
DENTON. SOWERBY BRIDGE. IPSWICH, 

8T. ALBANS. LEICESTER. BOURNEMOUTH. 
DUKINFIELD. DARWEN. LFORD. 
NORTHWICH. NELSON. _ ON. 
HUDDERSFIELD. ORMSKIRK. HAMPTON couRrT. 











JONAS DRAKE & SON, 


LONDON OFFICE; 





OVENDEN HALIFAX. 





60, QUEEN VICTORIA ST.,E.C. 


TELEGRAPHIC ADDRESSES: 





TELEPHONE No. 48. 





** DRAKESON, HALIFAX.” 
‘*ECLAIRAGE, LONDON.” 


GAS ENGINEERS, 





HALIFAX EXCHANGE. 


RETORT SETTERS, 








CONTRACTORS, 
IRONFOUNDERS, 











2 “Sx FURNACE BUILDERS 
de ; ETC., ETC. 




















a ait - YY 
ara as eras ae! @ 17% 








BUILDERS AND ERECTORS OF 
EVERY DESCRIPTION OF OVENS, 
BENCHES, KILNS, FURNACES, &c. 


INGLINED RETORTS == 








RETORT SETTING IN ALL ITS PRINCIPLES AND BRANCHES. 





REGENERATOR AND GENERATOR 
FURNACES ON DRAKE'S, FRITH'S, 
SIEMENS'S, KLONNE’S, HASSE’S, 
VALON’S, SOMERVILLE’S, 
PONSARD’S and other Principles. 





: wD ’ Z 
SHE 
ie: 


BENCHES FITTED UP COMPLETE. 


DRAWINGS, SPECIFICATIONS, AND ALL OTHER PARTICULARS ON APPLICATION. 





GASEOUS FIRING A SPECIALTY. 
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GAS AND WATER iB PIPES, 















Telegraphic Address : “ RITCHIE Faz 7 
TELEGRAPHIC ApprEess: “ ROBUSTNESS, LONDON.” 


- GASEOUS FIRING < 


FOR LARGE OR SMALL 


RETORT-SETTINGS 


PLANS, SPECIFICATIONS, 
AND ESTIMATES SUBMITTED. 










EXCHANGE TELEPHONE 1756. 


all ‘—— 


20, BUCKLERSBURY, LONDON, E.C. 
ENGINEERS & CONTRACTORS 


FOR THE ERECTION oF GAS ano WATER WORKS 
COMPLETE, AND FoR EXTENSIONS ano RENEWALS. 





PATENT RIVET COMPANY, LTD.., ste NEAR BIRMINGHAM. 
BOLTS& NUTS russuus, “mer omncaa See, = sé RIVETS 





FoR ¥ FOR 
PIPE JOINTS, MANUFACTURERS ow 2 Z GASHOLDERS, 
FLANGE JOINTS, = BOILERS, 
RETORT MOUTH- GIRDERS, 
PIECES, TANKS, 
SCRUBBERS, COVERS, 
CONDENSERS, &¢., &C.; ALSO 
PURIFIERS, SET SCREWS, 
SIEVES, TANKS, WASHERS, 
ENGINES, SPIKES, 
BOILERS, AND 
&e., &e. FISH-PLATE BOLTS. 


Sole indians oft the “ PERFECT = Patent LOCK-NUT and WASHER. 





THE SILICA FIRE-BRICK COMPANY, 


OUGHTYBRIDGE, NEAR SHEFFIELD. 
Established 1858. The First Manufactory of Silica and Dinas Fire-Bricks erected in England. 
MANUFACTURERS OF 


| SILICA FIRE-BRICKS, 


(TRADE MARK “SILICA”) 
Specially adapted for Siemens-Martin Gas-Furnaces ; also for Gas, Copper, Iron, Steel, and other Furnaces where 
intense heat is required. 


BESSEMER GANNISTER, STEEL-FURNACE GANNISTER, COPPER-FURNACE GANNISTER, IRONFOUNDERS’ CUPOLA SAND, 
FINE-SETTING SILICA CEMENT, STEEL MOULDERS’ COMPOSITION. 


Our Silica Bricks have gained a high reputation for Unsurpassed Qualityin most of the leading Firms in England 
and on the Continent. Export orders delivered Liverpool, Hull, Grimsby, or the Tyne. 


¥ THE METEOR,” HIGH-POWER GAS-LAMP, 


The cheapest, and cia simple 

The most economic, and most durable 

The most brilliant, and best ventilating | % q 

And the most easily cleaned Ve Ke ' 
HAS BEEN AWARDED S&S GOLD AND SILVER MEDALS. ~ 


FOR INDOOR AND OUTDOOR LIGHTING. 


“The Meteor,” being made entirely of fine cast iron, is practically indestructible. 
Prices from 53s. per Lamp, with improved Governor and extra Accessories complete. 


COUNTRY AGENTS WANTED. REDUCED PRICES. 
LIBERAL TERMS TO GAS COMPANIES AND TO THE TRADE, 

















Applications for Price-Lists, Terms, and Agencies, to be made to 
W. J. MOORE, 
Sole Manufacturer’s Representative, 


Offices and Show-Room: 83, UPPER THAMES STREET, LONDON, E.C, 
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HEATHCOTE GAS COAL, 


; 

RICH IN ILLUMINATING POWER AND YIELD OF GAS. i I 

ABOVE THE AVERAGE IN WEIGHT AND QUALITY OF COKE. : 
MAINTAINS A HIGH STANDARD IN RESIDUALS. 


THE GRASSMOOR Co., Lo., CHESTERFIELD. 


yTON SON Et j 
We | MAKERS OF NG Ue 
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URFUSPEC 





WALTERS OLE RE 

























2 oR SPIRAL GUIDES REQUIRED ,, 
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ERECTED AT EAST GREENWICH FOR THE 


@ aM AvvRESS 
South Metropolitan Gas Company 


OF LONDON 














OF IT HAS SIX LIFTS 30FT 60,QUEEN oo. 
GAS PLANT DEEP EACH AND IS ORIA ST. 
OF EVERY SOCr DI TELEGRAPHIC 


DESCRIPTION LS ,LEEDS: 
ROOFS PURIFIERS &c.ALSO GASHOLDERS OF ANY SIZE & 


ERECTEDsCOMPLETED WITHIN 12 MONTHS AND AT THE TIME SPECIFIED 
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Limp Cloth; Price 2s., free by post. 


NEWBIGGING’S TABLES 


VES, DISCOUNTS, DIVIDENDS, AND WEIGHTS 
or GAS VAL AND MEASURES, 


FOR USE IN GAS OFFICES. 


Loxpon: WALTER KING, 11, Bott Court, Fuirer 8r., E.C. 


CROWTHER BROTHERS, 


Contractors for the Erection of Gas-Works Complete, 
RETORT-SETTINGS, Furnace Buildiog, the Erection of 
Retort-Benches, &., &c. 


N.B.—Special attention given to the Erection of Inclined Retort- 
Benches on the Generator and Regenerative Principles complete. 


MAIN LAYING IN ALL ITS BRANCHES. 


For Terms and Particulars, apply to 


CROWTHER BROTHERS, 


' 4152, Teviot Street, St. Leonard’s Road, 
a POPLAR, LONDON, E. 
‘& Telegraphic Address: “ GASRETORT, LONDON.” 


Experienced Retort Setters and Main Layers sent to all Parts on the 
' Shortest Notice. 


























HENRY BALFOUR & CO., 


LEVEN, FIFE, 


MAKERS OF 


GASHOLDERS 


e 





PRESSURE-REGULATORS FOR GASHOLDERS (See “JOURNAL” Dec, 20, 1892.) 
FOUR-WAY VALVES, 


AND ALL CLASSES OF GAS APPARATUS. 
HENRY PUPLETT, 47, Victoria Street, 5.W. 


The Climax of Regenerative Gas Lighting |! 


THE 


“VERTMARCHE” 


A 280-CANDLE POWER 
PLAIN IRON LAMP, 


CLASS Sy Pa /= 


> = 
LIGHT for LIGHT 
less than half the yates of any other 
Regenerative Lamp. 
Manufactured in England by 


HENRY ((REENE & SONS, 


153 & 155, CANNON STREET, 
LONDON BRIDGE, E.C. 


PaRTICULARS AND Prices FREE. AGENTS WANTED, 























HARPER & MOORES, 
STOURBRIDGE. 


MANUFACTURERS OF 


BEST FIRE-BRICKS, GAS-RETORTS, 
LUMPS, TILES, AND ALL ARTICLES IN FIRE-CLAY. 
Proprietors of Best Glasshouse Pot, Crucible, and other Stourbridge Olays. 


MANUFACTURERS OF GLASSHOUSE POTS AND CRUCIBLES OF EVERY KIND. 
Est D 1836. 


OSLER, 
BIRMINGHAM. 


MANUFACTURERS : 
OF GASELIERS % 
























cS g 
RETORT LIDS 


OF ALL FORMS AND SHAPES 
IN IRON OR STEEL 
BY SPECIAL HYDRAULIC 
MACHINERY. 




















PRICES ON APPLICATION. 


JOSEPH CLIFF & SONS, 


INCORPORATED IN 


THE LEEDS FIRE-CLAY COMPANY, Ltd., 


WORTLEY, LEEDS. 





LONDON Offices & Depéts : 


° 
Baltic Wharf, Waterloo Bridge. ofe 
WHARVES NOS, 9 & 4, INSIDE G.N, ae oe 


GOODS YARD, KING’S CROSS, N. 


in large quantities 


LIVERPOOL: for the last twelve 
16, Lightbody Street, years; and during the 
whole of that time, have 

LEEDS: 


been in regular use at most 
Queen Street. 


cellent quality of remaining as near 
stationary as possible under the varying 
conditions of their work—a quality which 
will be appreciated by all Gas Engineers and 
Managers. The generally expressed opinion is 
that these Retorts are the very best that are made. 
RETORTS CAREFULLY PACKED FOR EXPORT. 
Fire-Bricks, Lumps, Tiles, &c., &c., of every 
description suitable for Gas-Works. 








JOHN BROWN _& CO., Lrp, SHEFFIELD, 


Proprietors 


ALDWARKE MAIN CAR HOUSE & ROTHERHAM MAIN COLLIERIES, NEAR ROTHERHAM. 


ALDWARKE MAIN GAS COAL 


Analysis: 12,600 feet of 19-candle gas per ton. 
Weight of illuminating power in pounds of sperm, 820°80. 


Telegrams: “ATLAS SHEFFIELD.” 


Very free from impurities, 
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THE “PARKINSON’ 


GOonD MBbDAL 


GAS COOKER. 


SPECIAL FEATURES. 














May now be had with either ‘ 
Cast or Wrought Iron Enamelled 





Linings, very easily cleaned, and L 
practically indestructible. The . 
“Parkinson” Cooker is now fitted Ps 
with the registered Cast-Iron 4 














F 

Hinged Gate—an invaluable con- 
' trivance for ensuring a clean, well- 
ventilated Oven. : 


WHAT GAS ENGINEERS SAY :— 
‘“‘T have no sort of hesitation in testifying to the excellence and effectiveness of the Gas © 


Cookers. Give no trouble, bake admirably, and cook to perfection.” 
JOHN L. COCKER, Merthyr Tydvil Gas Company. | 


«They are giving our customers universal satisfaction.” 
B. W. SMITH, Smethwick Gas-Works. 











WHAT COOKERY TEACHERS SAY :— BU 
‘The teachers express themselves as thoroughly pleased with them, and have put them to / 
very considerable tests.” R. P. WARD, Cheshire County ty Council. © 
‘During last winter we used them at all the centres where we cooked by gas; and we shall 
continue to do so until we find they are superseded, which I consider unlikely.” 8U) 
MATILDA LEES DODS, Principal, GA 


Birmingham and Midland School of Cookery. 


“Tt is easy to manage, very good in its results, and most economical in the consumption of 
gas. Pastry, bread, cakes, and meat are all equally well cooked and beautifully browned in the oven. 


The grilling, boiling, and simmering arrangements are perfect.” 
I am, Gentlemen, yours faithfully, 
(Signed) SOPHIE THWAITES, International School of Cookery, Liverpool. LON, 


Adopted by many LONDON AND PROVINCIAL GAS COMPANIES, 





EL] 








COTTAGE LANE WORKS, CITY ROAD, BELL BARN ROAD WORKS, MAWSON’S CHAMBERS, DEANSGATE, 
I.O NI DON.|BIRMINGHAM.|MANCHESTEF:f M 
Telegraphic Address: “INDEX.” Telegraphic Address : “GAS-METERS.” Telegraphic Address: “PBECISION.” a 


[See also Advt. p. 604 
—_—_—————— 
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